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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  AxirjAL  Industry, 
Washington^  D.  C,  June  7^  190^. 
SrB:  I  resi)ectf ully  submit  herewith  for  publication  as  a  bulletin  of 
this  Bureau  a  manuscript  entitled  "The  Score  Card  in  Stock  Judging 
at  Agricultural  Colleges,"  compiled  by  George  M.  Rommel,  expert  in 
animal  husbandry.  This  material  was  collected  during  the  past  year 
to  combine  for  ready  reference  the  score-card  forms  used  by  instruc- 
tors in  animal  husbandry  throughout  the  United  States. 

Nearly  all  the  college  cards  for  market  classes  in  use  at  present  are 
included  in  the  following  pages.  Cards  for  the  several  breeds  were 
omitted  for  various  reasons,  but  chiefly  because  instruction  in  the 
judging  of  market  classes  and  that  of  breeds  is  clearly  divided;  the 
latter  can  very  well  form  the  nucleus  of  another  similar  bulletin. 

The  charts  illustrating  the  points  of  the  various  animals  were 
designed  not  so  much  to  serve  as  universal  guides  for  this  purpose  as 
to  show  the  location  of  the  parts  described  by  the  terms  used  in  the 
diflferent  score  cards. 

The  Bureau  is  indebted  to  Prof.  Andrew  Boss,  of  the  Minnesota 
School  of  Agriculture,  for  the  loan  of  charts  used  by  him  in  giving 
instruction  in  meat  production.  These  charts  are  submitted  for  use 
in  this  bulletin. 

Thanks  are  also  due  instructors  in  animal  husbandry  in  nearly 
every  agricultural  college  in  the  country  for  placing  their  score  cards 
and  other  similar  material  at  the  disposal  of  the  Bureau. 
Respectfully, 

D.  E.  Salmon, 

Chief  of  Bureau 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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CULTURAL COLLEGES. 


Compiled  by  Gborgb  M.  Rommbl,  B.  S.  A., 
Expert  in  Animal  Husbandryy  Bureau  of  Animal  Industry. 


INTBODUCnON. 

No  branch  of  agricultural  college  work  has  developed  more  rapidly 
during  recent  years  nor  attracted  more  general  attention  than  the 
instruction  in  animal  husbandry — the  theoretical  and  practical  selec- 
tion and  management  of  live  stock.  The  immense  value  of  our  animal 
industry  (with  an  estimated  annual  output  of  over  $800,000,000),  the 
important  relation  between  live  stock  and  the  maintenance  of  fertility, 
not  to  mention  the  pleasure  that  attends  the  successful  management 
of  farm  animals,  have  drawn  the  attention  of  agricultural  educators  to 
this  field  of  work.  Indeed,  in  some  instances,  the  realization  of  its 
importance  by  the  agricultural  public  has  had  a  most  telling  etfect  in 
bringing  about  proper  recognition  by  the  colleges  of  a  previously 
neglected  branch  of  agriculture. 

Instruction  in  the  principles  of  stock  judging  demands  a  very  large 
share  of  the  teacher's  time.  The  aim  of  the  colleges  in  this  work  is 
not  to  graduate  men  who  are  fully  equipped  to  perform  the  duties  of 
a  judge  in  a  show  ring,  but  to  give  instruction  in  fundamental  princi- 
ples on  which  the  student,  bs  years  give  experience,  can  build  an 
accurate  and  extensive  knowledge  of  animal  form. 

The  place  of  the  score  card  in  this  scheme  is  important.  As  an  aid 
to  the  judge  in  the  show  ring,  its  use  is  practically  obsolete,  except  in 
the  case  of  poultry.  It  is  very  easy  for  a  competent  judge  to  "  score" 
two  animals  by  the  card  and  reach  results  directly  opposite  to  what  he 
would  have  done  had  the  ring  been  judged  by  the  show -yard  system. 
When  thirty  or  forty  animals  confront  him,  no  judge  would  now  think 
of  using  a  score  card.  However,  to  learn  the  cardinal  points  of  form 
and  action  and  to  develop  systematic  methods,  there  is  no  more  con- 
venient or  expeditious  manual  than  a  concise  and  accurate  card. 
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The  first  essential  in  such  instruction  is  to  lead  the  beginner  to  see 
correctly — to  know  what  faults  or  merits  each  point  of  the  animal 
presents  to  the  eye  or  touch.  For  example,  the  accepted  vstandards 
demand  that  a  horse  shall  have  a  lean,  straight. head,  of  moderate 
length,  with  neat,  smartly  carried  ears  of  moderate  size;  a  broad,  full 
forehead;  large,  prominent,  intelligent,  clear  eyes;  and  a  fine  muzzle, 
with  large  nostrils  and  firm,  even  lips.  It  is  necessary  that  the  stu- 
dent learn  what  is  therefore  an  unwritten  part  of  such  work. 

Following  this  first  step  the  student  learns  the  comparative  value  of 
the  different  points.  For  exariiple,  he  is  taught  that  it  is  more  impor- 
tant, commercially,  that  a  hoi*se  shall  have  a  wide,  deep,  straight,  clean 
hock  than  a  straight,  clean  head;  and  he  is  shown  that  one  of  these 
points  has  a  value  of  eight  or  ten  on  the  card,  while  the  other  is 
given  one  or  two.  He  learns  that  if  a  fat  steer  is  thick  and  even  in 
the  covering  of  the  back,  he  can  overlook  a  little  spareness  of  flesh 
on  the  lower  rib  or  a  slight  lack  of  development  of  either  flank.  In 
short,  he  learns  what  parts  in  the  equine  anatomy  are  most  essential 
to  the  actual  usefulness  of  a  horse,  and  what  parts  of  a  meat-bearing 
animal  bring  the  highest  prices  on  the  block. 

When  this  step  is  taken  'many  of  the  colleges  give  their  students 
work  that  is  little  different  from  that  of  the  show  ring.  Three  or 
four  animals  are  placed  before  the  student  and  he  is  required  to  place 
them  according  to  individual  merit,  writing  his  reasons  on  blanks 
provided  for  the  purpose.  No  score  cards  are  used,  but  the  student 
is  held  as  closely  as  possible  to  the  use  of  score-card  terms.  When 
this  stage  is  reached  successfully  the  cards  are  dispensed  with  and  the 
student  is  supposed  to  know  what  is  required  in  the  ideal  animal. 
Here  the  training  of  the  judgment  begins,  for  which  college  work  is 
really  only  the  preparation.  In  some  cases  the  score  cards  arQ  elim- 
inated graduall}'^  by  requiring  the  student  to  assign  his  rQasons  point 
by  point  before  he  assigns  general  reasons  for  his  decisions.  This 
has  an  advantage  in  that  it  is  made  difficult  to  overlook  any  essential 
features. 

The  score  card,  therefore,  is  only  for  instruction  in  fundamentals, 
and,  while  in  itself  it  is  impracticable  for  use  in  the  show  yard,  these 
fundamentals  form  the  basis  for  all  competent  judging. 

FOBHS  OF  SCOBE  CARDS. 

The  forms  of  cards  used  by  different  instructors  naturally  vary  con- 
siderably. Some  institutions,  for  example,  use  but  one  card  for  both 
draft  and  light  horses.  The  description  is  practically  the  same  for 
both  types,  and  differences  are  noted  in  the  text.  The  different  stand- 
ards are  provided  for  bj'^  two  columns  of  "points."  This  system  is 
seen  in  the  cards  for  horses  used  by  the  New  Hampshire  College, 
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Cornell  University,  the  North  Carolina  College,  and  the  Ohio  State 
Univeraity,  and  in  the  cards  for  sheep  used  by  the  New  Hampshire 
and  North  Carolina  colleges,  Purdue  University,  and  the  Utah  Agri- 
cultural College.  Its  advantages  are  that  it  permits  the  student  to  get 
a  clear  idea  of  the  essentials  of  each  type  by  comparison,  and  gives 
him  an  idea  of  animal  foi*m  in  the  abstract.  Its  disadvantages  are 
that  a  sufficient  amount  of  explanation  of  differences  is  not  possible, 
and  there  is  apt  to  be  confusion  of  types.  The  more  conunonly 
accepted  system  is  a  separate  card  for  each  type,  no  matter  how  close 
the  resemblance. 

Generally,  the  score  cards  have  blanks  for  the  date,  name  of  student, 
and  designation  of  the  animal.  In  some,  space  is  provided  for  the 
age,  name  of  owner,  sex,  etc. 

Several  colleges  have  adopted  the  plan  of  numbering  the  points  of 
the  card  consecutively.  These  numbei*s  refer  to  a  blank  on  which 
spaces  are  provided  for  the  score  by  the  student  and  the  instmctor. 
The  principal  advantage  of  the  blank  is  that  it  enables  the  student  to 
make  notes  of  deficient  points. 

In  some  institutions,  the  cai-ds  for  each  class  of  animals  are  printed 
on  the  inside  covers  of  a  stiff  cardboard  folder,  into  which  are  inseiled 
a  number  of  these  blanks.  The  student  thus  has  his  guide  and  note- 
book under  one  cover,  and  also  has  the  advantage  of  having  a  perma- 
nent form  of  card.  The  University  of  Tennessee  uses  a  stiff  leather- 
bound  folder.  On  one  side  is  a  pocket  in  which  the  score  cards  are 
placed,  and  a  slot  is  cut  into  the  other  cover  into  which  is  slipped  the 
cardboard  back  of  a  pad  of  blanks,  the  book  thus  holding  the  score 
cards  for  each  class  of  stock  and  also  the  notebook  for  the  class  work. 
It  has  the  advantage  over  other  forms  in  that  one  book  only  is 
necessary. 

Several  minor  changes  have  been  made  in  the  wording  and  punctua- 
tion of  the  various  cards  for  the  sake  of  uniformity.  Values  and 
definitions,  however,  are  exactly  as  furnished  by  the  colleges  in  all 
cases. 

Acknowledgments  are  due  the  instructors  who  supplied  these  cards 
for  the  courtesy. 

The  score  cards  now  in  use  follow. 
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HOBSES. 


1.  Muzzle. 

2.  Nostril. 

3.  Lips. 

4.  Nose. 

5.  Face. 

6.  B^orehead. 

7.  Eye. 

8.  Ears. 

9.  Anglo  of  lower  jaw. 
10.  Throallatch,  throat, 

or  throttle. 


Fig.  1.— Pointa  of  the  horse. 

11.  Windpipe.  22.  Pasterns. 

12.  Crest.  23,  Feet. 

13.  Withers.  24.  Breast. 

14.  Shoulder.  25.  Girth. 

15.  Point  of  shoulder.  26.  Barrel,  or  ribs. 

16.  Arm.  27.  Fore  flank. 

17.  Elbow  or  el  bow  joint.  2s.  Back. 

18.  Forearm.  29.  Loin. 

19.  Knee.  30.  Hind  flank. 

20.  Cannons.  81.  Underline. 

21.  Fetlocks.  82.  Hip. 


33.  Croup,  or  rump. 

34.  Tall. 

35.  Buttock. 

36.  Quarter. 
87.  Thigh. 

38.  Stifle  joint. 

39.  Gaskin,  lower  thigh 

stifle,  or  leg. 

40.  Hock. 
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New  Hampshire  CoUegro  of  Agrriculture  and  the  Mechanic  Aria. 

8ame  as  Cornell  card  (8ee  below)  for  horses,  with  the  followinir  exceptions:  Under  neck,  the  clause 
bejrinnlng  "depth  of  insertion,"  etc.,  iii  omitted;  under  pasterns,  read  "6  to  7  inches;"  for  hornes  for 
speed,  8  points  are  allowed  for  fore  feet  and  6  for  action. 

Cornell  University. 


Scale  of  points. 


For  force. 


A.  General  appearance: 

Height,  estimated hands;  actual hands , 

Weight.  <^timated pounds:  actual pounds 

Form,  for  force,  low,  massive;  for  speed,  high,  lithe , 

Qoality,  Ixjne  flat:  tendons  lean;  skin  and  hair  flue 

Action,  step  smooth,  quick,  long;  trot  rapid,  straight,  regular 

Attitude,  members  vertical 

Temperament,  lively,  pleasant 

B.  Head  and  neck: 

Head,  lean;  length  two-fifths  height  of  withers;  width  of  forehead 
more  than  one-third  length  of  tiead;  depth  of  head  one-half  its 
lenfi^:  for  S..  smaller,  carried  highet,  more  horizontal 

Muzzle,  fine;  nostrils  large;  lips  thin , 

Eyes,  full,  bright,  intelligent 

Ears,  short,  clean,  fine,  directed  forward,  wide  apart 

Neck,  pyramidal,  muscled;  throat  clean,  fine;  windpipe  large;  depth 
of  insertion  at  shoulder  equals  length  of  underline,  2  to  4  inches 
shorter  than  head;  for  F.,  neck  shorter,  thicker,  more  horizontal 

C.  Fore  Quarters*: 

Shoulders,  long,  extending  into  back;  point  of  shoulder  to  point  of 
withers,  equals  length  of  head ;  for  F.,  shorter  more  upright 

Anns,  relativel  V  short,  12  to  13  inches;  for  F.,  more  horizontal 

For«irm»,  vertical,  long,  M  to  15  inches  wide;  for  F.,  shorter,  more 
heavily  muscled 

Knees,  clea  n  cut,  wide,  deep,  2  inches,  strongly  supported 2 

Cannons,  vertical,  short,  9  to  10  inches,  lean,  wide;  tendons  well  de- 
tached; for  S.,  longer 2 

Fetlocks,  wide,  thick,  clean 1 

Pasterns,  fetlock  to  ground,  7  to  8  inches;  for  S.,  long,  sloping;  for  F.,  I 
short,  more  upright '    1 

Feet,  round ,  even  size;  horn  dark  colored,  dense;  sole  concave;  bars  | 
strong:  frog  large,  elastic;  heel  vertical,  one-half  length  of  toe 1    6 

D.  Body:  I 
Chest  in  general,  high,  wide,  long;  more  than  half  height  of  horse;  for  < 

F.,  girth  larger i    6 

Withers,  clearly  defined  for  S 0 

Breast,  for  S.,  high,  projecting:  for  F.,  broad,  muscular 2 

Ribs,  long,  round  curvature,  wide  apart I    2 

Back,  straight,  short,  muscular;  shoulders  to  haunch  equals  length  of 

head;  forS.,  longer 3 

Loin,  wide,  short,  thick 2 

Flank,  narrow,  low [    1 

E.  Hind  quarters:  I 
Croup,  wid^  long,  muscular,  2  to  4  inches  shorter  than  head;  for  S., 

horizontal;  for  F.,  shorter,  more  oblique j    5 

Tail,  long,  full,  fine,  set  and  carried  high 1 

Thighs,  lor  8.,  long.  15  to  16  inches,  upright;  stifle  deviated  outward; 

for  F..  shorter,  more  horizontal,  muscular 

Buttocks,  heavily  muscled,  well  descended 

Legs,  for  S.,  long,  14  to  15  inches,  upright;  for  F.,  shorter,  more  hori- 
zontal, heavily  mus<'led 

Hocks,  clean  cut,  large,  straight,  8  to  34  inches  deep;  for  F.,  wider 

Cannons.  11  to  12  inches,  otherwise  as  above 

Fetlocks,  as  above j    1 

Pasterns,  as  above 1 

Feet,  compared  with  above,  more  oval,  more  concave;  heels  higher, 
more  separated;  walls  more  vertical 


Total. 


For  speed. 


North  Carolina  Collegre  of  A^culture  and  Mechanic  Arts. 

Same  as  Cornell  card  (sec  above)  for  horses,  with  the  following  exceptions:  Under  piu«Jtems,  read 
"6  to 7  inches:"  under  thighs,  read  "15  to  17  inches;"  for  horses  for  speed,  1  point  Is  allowed  for 
n<Hk,  2  for  arm,  8  for  fore  feet,  and  6  for  action. 
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BUBEAU   OF   ANIMAL   INDU8TBY. 


The  Collegre  of  Agrriculture  and  Domestic  Science,  Ohio  State  UniTeraity. 


Scale  of  points. 


For  force. 


For  speed. 


•s 


A.  General  appearance: 

Height,  cNtimated hands;  actual hands . . . . 

Weight,  estimated pounds;  actual pounds . 

Form,  for  force,  low,  massive;  for  speed,  high,  lithe 
Quality,  bone  flat;  tendons  lean;  skin  and  hair  fine 


Action,  step  smooth,  quick,  long;  trot  rapid,  straight,  regular . 
Attitude,  members  vertical. 


Temperament,  lively,  pleasant 

B.  Head  and  neck: 

Head,  lean;  length  two-fifths  height  of  withers;  width  of  forehead 
more  than  one-third  length  of  head;   depth  of  head  one-half  Its 

length ;  for  S. ,  smaller,  carried  higher,  more  horizontal 2 

Muzzle,  fine;  nostrils  large;  lipsthin 1  ' 

Eyes,  full,  bright,  intelligent 1 

Ears,  short,  clean,  fine,  directed  forward,  wide  apart 1  i 

Neck,  pyramidal,  muscled;  throat  clean,  fine;  windpipe  large;  depth 
of  insertion  at  shoulder  equals  length  of  underline,  2  to  4  inches 
shorter  than  head;  for  F.,  neck,  shorter,  thicker,  more  horizontal 

C.  Fore  quarters: 

ShouIderM,  long,  extending  into  back;  point  of  shoulder  to  point  of 

withers  equals  length  of  head;  for  F.,  shorter,  more  upright 3 

Arms,  relativelv  short.  12  to  13  inches;  for  F.,  more  horizontal 1  i 

Forearms,  vertical,  long,  14  to  15  inches,  wide;  for  F.,  shorter,  more 

heavily  muscled 3  , 

Knees,  clean  cut.  wide,  deep,  2  inches,  strongly  supported 1 

Cannons,  vertical,  short,  9  to  10  inches,  lean,  wide;  tendons  well  do-  . 

tached ;  for  S. ,  longer : 2 

Fetlocks,  wide,  thick,  clean |    1 

Pastenis,  fetlock  to  ground,  6  to  7  Inches;  for  S.,  long,  sloping;  for  F., 

short,  more  upright : 1 

Feet,  round,  even  size;  horn  dark  colored,  dense;  sole  concave;  bars  I 

strong;  frog  large,  elastic;  heel  vertical  one-half  length  of  toe 5 

D.  Body: 

Chest  lu  general,  high,  wide,  long;  more  than  half  height  of  horse;  for  i 
F..  girth  larger I    5 

Withers,  clearly  defined  forS I    0  l 

Bretist.  for  S.,  high,  projecting;  for  F.,  broad,  muscular ,      " 

Ribs,  long;  round  curvature,  wide  apart 

Back,  straight,  short,  muscular;  shoulders  to  haunch  equals  length  of 
head:  for  S.,  longer 

Loin,  wide,  short,  thick 

Flank,  narrow,  low 

E.  Hind  quarters: 

Ci-oup,  wide,  long,  muscular,  2  to  4  inches  shorter  than  head;  for  S., 

horizontal;  for  F.,  shorter,  more  oblique 4  | 

Tail,  set  and  carried  high,  long,  full,  fine 1  I 

Thighs,  for  S..  long,  16  to  16  inches,  upright;  stifle  deviated  outward;  for 

F.,  shorter,  more  horizontal,  muscular '. 

Buttocks,  heavily  muscled,  well  descended 2 

Legs,  for  8.,  long.  14  to  15  inches,  upright;  for  F.,  shorter,  more  horizon-  I 

tal.  heavily  muscled 2 

Hocks,  clean  cut,  large,  straight,  8  to  3*  inches  deep;  for  F.,  wider 4 

Cannons,  11  to  12  inches,  otherwise  as  above 1 

Fetlocks,  as  above I    1 

Pasterns,  as  above 1 

Feet,  compared  with  above,  more  oval,  more  concave;  heels  higher, 

more  separated;  walls  more  vertical 2 


Tottil. 


1       I 
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LIGHT  HORSES. 


OoUegre  of  Agriculture  of  the  University  of  Ulinois. 


Scale  of  points. 


Age,  efttimated, ;  actual, 

General  appearance— 18  pointa: 

1.  Weight,  estimated pounds;  actual, pounds 

2.  Height,  estimated hands;  actual, hands 

3.  FOnn,  type, ;  symmetrical,  smooth,  stylish 

4.  Quality,  Doneclean,  firm,  indicating Buincient substance;  ten- 

dons defined;  hair  and  skin  fine 

5.  Temperament,  active;  dtepoedtlon  good 

Head  and  neck— 7  points: 

6.  Head,  lean,  straight 

7.  Muzzle,  fine;  nostril  large:  lips  thin,  eyen;  teeth  sound 


8.  Eyes,  laige,  full,  bright7  c^ear . 

9.  Forehead,  broad,  fun. 


10.  Ears,  size  medium;  pointed;  well  carried,  not  far  apart 

11.  Neck,  well  muscled;  crest  high;  throatlatch  fine;  windpipe 

large 

Fore  quarters— 28  points: 

12.  Shoulder,  long,  smooth  with  muscle,  oblique,  extending  into 

back,  well  muscled  at  withera 

13.  Arm,  snort,  thrown  forward 

14.  Forearm,  well  muscled,  long,  wide.., 

15.  Knees,  clean,  wide,  straight,  deep,  strongly  supported 

16.  Gannons,  short,  wide;  sinews,  large,  set  back 

17.  Fetlocks,  wide,  straight 

IS.  Pasterns,  strong,  long,  angle  with  ground  46  degrees 

19.  Feet,  medium,  even  size;  straight;  horn  dense;  frog  large, 

ela.«Jtlc:  bars  strong;  sole  concave;  heel  wide,  high 

20.  Legs 

Body — ^9  points: 

21.  Cnest,  deep,  low;  girth  large 

22.  Ribs,  long,  well  sprung,  close 

28.  Back,  straight,  short,  broad,  well  muscled 

24.  Loins,  wide,  short,  thick 

25.  Underline,  long;  flank  let  down 

Hind  quarterv— SO  points: 

26.  Hips,  smooth,  wide,  level 

27.  Croup,  long,  wide,  muscular 

28.  Tall,  attached  high,  well  carried 

29.  Thighs,  long,  muscular,  spread,  open  angled 

80.  Quarters,  heavily  muscled,  deep 

31.  Gaskins  (or  lower  thighs),  long,  wide,  muscular 

82.  Hocks,  clearly  defined,  wide,  straight 

33.  Cannons,  short,  wide;  sinews  large,  set  back 

84.  Fetlocks,  wide,  straight 

86.  Pasterns,  strong,  sloping 

86.  Feet,  size  medium .  even;  straight;  horn  dense;  frog  large, 

elastic;  bars  strong;  sole  concave;  heel  wide,  high 

87.  Legs,  viewed  from  behind,  a  perpendicular  line  from  the 

point  of  the  buttock  should  fall  upon  the  center  of  the  hock, 
cannon,  pastern  and  foot;  from  the  side,  a  perpendicu- 
lar line  from  the  hip  joint  should  fall  upon  toe  center  of 
the  foot  and  divide  the  gaskin  in  the  middle,  and  a  pei^ 
pendlcular  line  from  the  point  of  the  buttock  should  run 
•       parallel  with  the  line  of  the  cannon 

88.  Action,  step  smooth,  long,  active;  trot  rapid,  straight,  regu- 

lar, high -. 


Total. 


Perfect 
score. 


Student's  > 
score. 


Corrected. 


100 
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BUREAU   OF   ANIMAL    INDUSTRY. 


Iowa  State  00116^:6  of  Apiculture  and  the  Mechanic  Arte. 


Scale  of  points  for  Kelding. 


1.  Age , 

General  appearance: 

2.  Weight, 

3.  Height 

4.  Form,  Bymmetrioal,  smooth,  stylish 

5.  Quality,  bone  clean,  fine,  yet  indicating  sufficient  substance;  tendons  defined;  hair 

and  skin  fine 

6.  Temi)erament,  active;  disposition  good 

Head  and  neck: 

7.  Head,  lean,  straight 

8.  Muzzle,  fine;  nostrils  large;  lips  thin,  even 

9.  Eyes,  full,  bright,  clear,  large 

10.  Forehead,  broad,  full 

11.  Ears,  size  medium;  pointed,  well  carried,  not  far  apart 

12.  Neck,  muscled;  crest  high;  throatlatch  fine;  windpipe  large 

Fore  quarters: 

13.  Shoulders,  long,  smooth  with  muscle,  oblique,  extending  into  back,  muscled  at 

withers 

14.  Ann,  short,  thrown  forward 

15.  Forearm .  muscled,  long,  wide 

16.  Kneef«,  clean,  wide,  straight,  deep,  strongly  supported 

17.  CannoiiH,  short,  wide;  sinews  large,  set  back 

18.  Fetlorks,  wide,  straight 

19.  Pasterns,  strong,  angle  with  ground  45  degrees 

20.  Feet,  size  medium:  even,  straight;  horn  den.se;  frog  large,  elastic;  bars  strong;  sole 

concave;  heel  ^vide,  high 

21.  Legs,  viewed  in  front,  a  perpendicular  line  from  the  point  of  the  shoulder  .should 

fall  upon  the  center  of  the  knee,  cannon,  pastern,  and  foot;  from  the  side,  a  per- 
pendicular line  dropping  from  the  center  of  the  elbow  joint  should  fall  upon  the 

center  of  the  knee  and  past«m  joints  and  btick  of  hoof 

Body: 

22.  Chest,  deep,  low;  girth  large 

23.  Ribs,  long,  sprung,  close *. 

24.  Back,  straight,  short,  broad,  muscled : 

25.  Loin,  wide,  short,  thick 

26.  Underline,  long;  flank  letdown 

Hind  quarters: 

27.  Hips,  smooth,  wide,  level 

28.  CrOup,  long,  wide,  muscular 

29.  Tail,  attached  high,  well  carried 

30.  Thighs,  long,  miLscular,  spread,  open  angled 

81.  Quarters,  heavily  musclea,  deep 

32.  Gaskins  (or  lower  thighs),  long,  wide,  mus<'ular 

S3.  Hrwks.  clearly  defined,  wide,  straight 

34.  Cannons,  short,  wide;  sinews  large,  set  back 

35.  Fetlocks,  wide,  straigh t 

36.  Pasterns,  strong,  sloping 

37.  Feet,  size  medium,  even;  straight;  hornden.se;  frog  large,  elastic;  bars  strong:  sole 

concave;  heel  wide,  high 

38.  Legs,  viewed  from  behind,  a  perpendicular  iino  fn)m  the  point  of  the  buttock 

should  fall  upon  the  center  of  the  h(H*k,  cannon,  ]mstcrn.  and  foot:  from  the  .side, 
a  perpendicular  line  from  the  hip  joint  should  f«ll  upon  the  center  of  the  foot  and 
divide  the  gaskin  in  the  middle;  and  a  perp<Midicular  line  from  the  point  of  the 

buttock  should  run  parallel  with  the  line  of  the  cannon 

Action: 

39.  Walk,  elastic,  quick,  balanced 

40.  Trot,  rapid,  straight,  regular,  high 


Perfeet 
score. 


ToUl. 


5 
15 


100 


Kansas  State  Agricultural  Collegre. 
Same  as  Kentucky  card  for  light  horses.     (See  p.  15.) 
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Scale  of  pointa  for  gelding. 


Perfect 
score. 


Student's 
score. 


General  appearance: 

Fonn.  dymmetrical,  lonooth,  stylish , 

Quality,  bone  clean,  Ann,  indicating  sufficient  substance;  tendons  defined;  hair 
and  skin  fine , 

Temperament,  active,  disposition  kind , 

Head  and  neck: 

Head,  lean,  straight , 

Muzzle,  fine;  nostrils  large:  lips  thin,  even;  teeth  sound 

Eye».  full,  bright,  clear,  large 

Forenead,  broad,  full 

EarR,  size  medium,  pointed,  well  carried,  not  far  apart 

Neck,  muscled:  crest  high;  throatlatch  fine;  windpipe  large 

Fore  quarters: 

Shoulders,  long,  smooth  with  muscle,  oblique,  extending  into  back 

Arms,  short,  thrown  forward 

Forearms,  muscled,  long,  wide 

Knees,  clean,  wide,  straight,  deep,  strongly  supported 

Cannon.**,  short,  wide;  sinews  large,  set  back 

Fetlocks,  wide,  straight 

Pasterns,  strong,  angle  with  ground  45  degretw 

Feet,  size  medium,  even,  straight;  horn  deane;  frog  large,  elastic;  bars  strong; 
sole  concave:  heel  wide 

Legs,  viewed  In  front,  a  perpendicular  line  from  the  point  of  the  shoulder 
should  fall  upon  the  center  of  the  knee,  cannon,  pastern,  and  foot;  from  the 
side,  a  perpendicular  line  dropping  from  the  center  of  the  elbow  ioint  should 

fall  upon  the  center  of  the  knee  and  pastern  joints  and  back  of  hoof 

Body: 

Withera,  muscledt  well  finished  at  top , 

Chest,  deep,  low;  girth  large , 

Ri  be,  long,  n>rung,  c lose i 

Back ,  straight ,  short .  broad ,  muscled I 

Loin,  wide,  short,  thick ' 

Underline,  long;  flank  let  down i 

Hind  quarters: 

Hips,  smooth,  wide,  level I 

Croup,  long,  wide,  muscular 

Tail,  attached  high,  well  carried ' 

Thighs,  long,  muscular,  spread,  open  angled 

Qoarters,  heavily  musciea,  deep 


Gaskins  (or  lower  thighs) /long',  wide,  muscular. 
Hocks,  clearly  defined,  wide,  straight. 


Cannons,  short,  wide;  sinews  large,  set  back 

Fetlocks,  wide,  straight 

Pasterns,  strong,  sloping 

Feet,  size  medium,  even:  straight;  horn  dense;  frog  large,  elastic;  bars  strong: 
sole  concave;  heel  wide,  high 

Leffs,  viewed  from  behind,  a  perpendicular  line  from  the  point  of  the  buttock 
should  fall  upon  the  center  of  the  hock,  cannon,  pastern,  and  foot;  from 
the  side,  a  perpendicular  line  from  the  hip  ioint  should  fall  upon  the  cen- 
ter of  the  foot  and  divide  the  gaskin  in  the  middle;  and  a  perpendicular  line 
from  the  pointof  the  buttock  should  run  parallel  with  the  line  of  the  cannon . 
Action: 

Walk. elastic,  quick,  balanced -- 

Trot,  rapid,  straight,  regular,  high 


Total. 


I- 


1  . 

2  !■ 

2  !. 

li: 

I  1. 

V: 

1 
2 
2 
2 
5 
2 
1 
2 


100 
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BUREAU   OF   ANIMAL   INDUSTRY. 


Xaryland  Agricultural  College. 


Perfect 
score. 

Student's 

.    score.        —"--—. 

1 

General  characters: 

Ago,  student's  estimate, :  corrected,—— 

1 
2 
1 
2 

4 
8 

1 

Height,  pptlmat^, hands:  actual,  — —  handn 

Weight,  estimated, pounds:  actual, pounds 

Form,  type,  — — ;  symmetrical,  smooth,  sty lisn 

Quality,  bone  clean ;  tendons  defined;  nair  and  skin  fine 

• 

1     •■  • 

18 

1 

Head  and  neck: 

Head.  lean,  straight,  shanely 

1 
1 
1 
1 

1 

MuJEzle,  fine;  nostril  large;  lips  thin , 

Eves  full  large,  bright"cieaf .' 

Forehead,  broad,  full,  flat 

Ears  size  medium ,  pointed,  well  carried 

1 

Neck,  muscled,  crest  high;  windpipe  large;  throatlatch  fine 

1 

1 

6 

1     . 

Bodv: 

withers  muscled 

1 
2 

1 
1 
1 
1 

1' 
1 

('hcHt,  deep,  low;  girth  large 

1 

Rilw  long  well  sprung,  close 

1 

Back,  stniigbt,  short,  broad,  muscled 

, 

Loins,  wide,  short,  thick 

Underline,  long;  flank  low 

7 

Kxtremities: 

Shoulder,  long,  smooth,  oblique,  extending  into  back 

3 
1 
1 
2 
2 

Arm  short,  thrown  back 

1 

Forearm,  muscled,  long,  wide 

' 

Kne<«  clean,  wide,  straight,  deep,  strongly  supported 

Hipis,  smooth,  wide,  level 

Croup  long  wide,  muscular,  level * 

2 
2 
2 

Thighs,  long  muscular,  spread,  open'angled 

Quarters,  heavily  muscled,  deep 

Gaskins  long  wide  muscular      

1 
6 
2 
2 
4 

8 

i 

Hocks,  clear! V  defined,  wide,  straight 

Cannon  short  wide*  sinews  lanre  set  back,  flat 

1 

Fetlocks  wide,  straight 

1 

Pasterns  stronsr  slooinff  medium               

1 . 

Fore  feet,  size  medium,  even;  heel  wide,  high;  frog  good;  bars 
stronsr*  sole  concave                 . 

Hind  feet,  size  larsre.  even:  heels  wide:  frogs  large 

6 

Action,  walk  smooth,  clean,  active;  trot  rapid,  straight,  even, 
clean,  long,  stride - 

44 

' 

25 

1 

Total  score                             .                    ...  .  ...................... 

100 

FRtimatpd  niRrket  value 

::::::::::::i:::::::::::* 
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Massachusetts  Agpricultural  College. 


Scale  of  pointii. 


- handH 


A.  Age 

B.  (fcneral  appearance: 

Weight,  estimated  pounds;  actital pounds . 

Height,  16  hands;  cHtimated hands;  actual 

Form,  type, ;  Hymmetrical,  smooth,  stylbth 

Quality,  none  clean,  firm;  tendon  defined;  hair  and  Nkin  fine 

Action,  step  smooth,  long,  active;  trot  rapid,  straight,  regular 

Temperament,  acti  ve ;  dbiposltion  good 


(\  Head  and  neck: 

Head,  lean,  straight 

Muzzle,  fine;  nostril  large;  lips  thin,  even;  teeth  sound 

Eye?,  full,  bright,  clear,  large 

Forehead,  broad,  full 

Ears,  fcize  medium,  pointed,  well  carried 

Neck,  muscled;  crest  high;  throatlatch  fine;  windpipe  large 


D.  Fiire  quarters: 

Shoulder,  long,  fonooth,  oblique,  extending  into  back. 

Arm,  Fhort,  thrown  forward 

Forearm,  muscled,  long,  wide 

Knees,  clean,  wide,  straight,  deep,  strongly  supported. 
Cannons,  short,  wide;  sinews  large,  set  back 


Point*  deficient. 

Perfect!-  - 

score.  I  Student'H 
I      score. 


("orrected. 


Fetlocks,  wide,  straight. 

Pasterns,  strong,  angle  with  ground  45  degrees 

Feet,  size  medJum,  even;  horn  dense;  frog  large;  bars  strong; 
sole  concave;  heel  wide,  high 


1  

2     

2    J  

2  ' 

1         . 

1  ::::::::::::':::::::::;:; 

2 

«    

Ikjdy: 

Withers,  muscled 

Chest,  deep,  low;  girth  lai^e 

Ribs,  long,  sprung,  close 

Back,  straight,  short,  broad,  muscled . 

Loin«.  wide,  short,  thick 

Underline,  long  flank  let  down 


F.  Hind  quarters: 

Hips,  smooth,  wide,  level 

Croup,  long,  wide,  muscular 

Tail,  attached  high,  well  carried 

Thighs,  long,  muscular,  spread,  open  angled 

Quarters,  heavily  musclea,  deep 

Giiskins  (or  lower  thiffhM),  long,  wide,  muscular 

Hricks,  clearly  deflneo,  wide,  straight 

(^nnons,  short,  wide;  sinews  large,  set  back 

"Fetlocks,  wide,  straight 

Pasterns,  strong,  sloping 

Feet,  medium,  even  size;  horn  dense;  frog  large,  elastic; 
strong;  sole  concave;  becis  wide,  lUgl) • 


10  I 


iNirs 


Total 

Estimated  market  value  . 


100  I 


140»— No.  61—04 2 
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BUREAU    OF    ANIMAL   INDUSTRY. 


Collegre  of  Agriculttire  of  the  University  of  Minnesota. 


Scale  of  points  for  gelding. 


Perfet^t 

sctire. 


1.  Age, 

General  appearance: 

2.  Weight. I 

3.  Height, 

4.  Form,  symmetrical,  smooth,  stylish j 

5.  Quality,  bone  clean,  fine,  yet  indicating  8ufiicient  substance;  tendons  defined :  hair  I 

and  skin  fine 

6.  Temperament,  active;  disposition  good , 

Head  and  neck: 

7.  Head,  lean,  straight 

8.  Muzzle,  fine;  na«;trilri  large;  lips  thin,  even , 

9.  Eyes,  full,  bright,  clear,  large , 

10.  Forehead,  broad,  full 

11.  Ear*,  size  medium;  pointed,  well  carried,  not  far  apart 

12.  Neck,  muscled;  crest  high;  throatlatch  fine;  windpipe  large 

Fore  quarters: 

13.  Shoulders,  long,  smooth  with  muscle,  oblique,  extending  into  back,  muscled  at 

withers 

14.  Arms,  short,  thrown  forward 

15.  Forearms,  muscled,  lon^,  wide 


Ifi.  Knees,  clean,  wide,  straight,  deep,  strongly  8upp<jrted. 
ns,  short,  lean;  tendons  large,  set  back 


17.  Cannons, 

18.  Fetlocks,  wide,  straight 

19.  Pasterns,  strong,  angle  with  ground  45° 

20.  Feet,  size  medium,  even;  straight;  horn  dense;  frog  large,  elastic;  bars  strong;  sole 

concave:  heel  wide,  high,  even 

21.  Legs,  viewed  in  front,  a  perpendicular  line  from  the  iK)Int  of  the  shoulders  should 

fall  upon  the  center  of  the  knee,  cannon,  pastern  and  foot;  from  the  side,  a  per- 
IHjndicular  line  dropping  from  the  center  of  the  elbow  joint  should  fall  upon  the 

center  of  the  knee  and  pastern  joints  and  back  of  hoof 

Body: 

22.  Withers,  muscled,  well  finished  at  the  top 

23.  Chest,  deep,  wide,  low:  girth  large 

24.  Ribs,  long,  sprung,  close 

25.  Back,  straight,  short,  broad,  muscled 

26.  Loin,  wide,  short,  thick ^ 

27.  Underline,  long;  flank  let  down 

Hind  quarters: 

28.  Hips,  smofjth,  wide,  level 

29.  Croup,  long,  wide,  musc'ular 

30.  Tail,  attached  high,  well  carried 

31.  Thighs,  long,  muscular 

82.  Quarters,  heavily  muscled,  deep 

33.  Gaskins  (or  lower  thighs),  long,  wide,  mu!»eled 

34.  Hocks,  dean,  wide,  medium  angle 

35.  Cannons,  short,  wide;  tendons  large,  set  back 

36.  Fetlocks,  wide,  strong 

37.  Pasterns,  sloping,  strong 

38.  Feet,  .«*ize  medium,  even;  straight;  horn  dense;  frog  large,  elastic;  barsstrt)ng;  sole 

concave;  heel  wide,  high 

39.  Legs,  viewed  from  behind,  a  perpendieuUir  line  from  the  point  of  the  buttock  should 


fall  upon  the  center  of  the  luK'k,  lannon,  pjistern  and  fool:  from  the  side,  a  per- 

L»rix 
buttock  should  run  parallel  with  the  line  of  the  cannon 


-  ,    J,  Duster 

pendicular  line  frtmi  the  hip  ioint  should  fall  upon  the  rt-nter  of  the  foot  and'  di- 
vide the  gaskin  in  the  miadle:       '  .        - .. 


;  and  a  periHjnnicular  lir.e  from  the  point  of  the 


Action: 

40.  Walk,  elastic,  quick,  balanced 

41.  Trot,  rapid,  straight,  regular,  high 


Total . 


3 

15 
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College  of  Agriculture  and  Mechanic  Arts  of  the  University  of  Missouri. 


Scale  of  points. 


Perfect. 


General  appearance: 

Height,  estimated hands;  actual handK 

Weight,  estimated poundK;  actual pound.s 

Form,  sjin metrical,  smooth,  stylish 

Quality,  bone  clean,  flat;  tendons  well  deflned;  Mkai  and  hair 
fine ' 

Action,  step  .smooth,  quick,  long;  trot  rapid,  straight,  regular,  I 
high ' 

Temperament,  active;  disposition  Icind ' 

Head  and  neck:  ; 

Head,  lean,  straight;  length  two-fifths  height  of  withers;  width  I 
of  forehead  more  than  one-third  length  of  head;  depth  of  ' 
head  one-half  its  length ' 

Muzzle,  fine;  nostrils  large;  lips  thin,  even 

Eyes,  large,  full,  bright,  clear i 

Foreheaof,  broad,  full 

Ears,  size  medium;  clean,  fine,  directed  slightly  forward,  wide  i 
apart 

Neck,  well  muscled;  crest  high;  throatlatch  clean,  fine;  wind-  | 

pipe  large i 

Fore  quarters: 

Shoulders,  long,  oblique,  extending  into  back;  point  of  shoul-  | 
der  to  point  of  withers  equals  length  of  head 

Anns,  short,  thrown  forward 

Forearms,  vertical,  long,  wide,  well  muscled 

Knees,  clean  cut,  wide,  straight,  deep,  strongly  supported 

Cannons,  vertical,  short,  lean,  wide;  tendons  well  aetached 

Fetlocks,  wide,  clean,  straight I 

Pasterns,  .ntrong,  sloping,  angle  with  ground  46  degrees 

Feet,  size  round,  even;  horn  dark  colored,  dense;  sole  concave: 
bare  strong;  frog  large,  elastic;  heel  wide,  vertical,  one-half 
length  of  toe 

Fore  legs,  view^ed  in  front,  a  perpendicular  line  from  the  point  of 
the  shoulder  should  fall  upon  the  center  of  the  knee,  cannon, 
oftsteni  and  foot;  from  the  side  a  perpendicular  line  dropping 
from  the  center  of  the  elbow  joint  should  fall  upon  the  center 

"of. 


of  the  knee  and  pastern  joints  and  back  of  hoof. 


B«Kly: 

Chest,  deep,  wide,  more  than  half  the  height  of  horse. 

Withers,  clearly  defined,  well  mu^c»e<l 

Ribs,  long,  well  sprung,  wide  apart 

Back,  straigrht,  short,  broad,  muscular 

Loins,  wide,  short,  thick 

Flank,  thin,  low 

Hind  quarters: 

Hips,  smooth,  wide,  level 

Croup,  lonf,  wide,  muscular,  somewhat  sloping . 

Tail,  attached  high,  long,  full,  fine,  well  carried. 


Thighs,  longi  muscular;  stifle  diverted  slightly  outward  . 

Buttocks,  heavily  mascled,  well  descended 

Quarters,  heavily  muscled,  deep 

Hock,  clearly  deflned,  wide,  straight 

Cannons,  short,  wide 

Fetlocks,  wide,  clean,  straight 


Pa.««tem,  strong,  sloping 

Feet,  compared  with  alwve,  more  oval,  more  concave;  heels 
higher;  walls  more  vertical 

Hind  legs,  viewed  from  behind,  a  perpendicular  line  from  the 
point  of  the  buttock  should  fall  upon  the  center  of  the  hock, 
cannon,  pastern  and  foot;  fnjm  the  side,  a  perpendicular  line 
from  the  hip  joint  should  fall  upon  the  center  of  the  Uyot  and 
divide  the  lower  thigh  in  the  middle;  and  a  perpendicular  line 
from  the  point  of  the  buttock  should  run  parallel  with  the  line 
of  the  cannon 


Total . 


.Student's 
score. 


100 
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Nortli  Dakota  Agricultural  College. 


Scale  of  points  for  geldings. 


Age, 

General  appearance: 

Weight, pounds;  actual pounds 

Height,  16  hands;  climated nands;  actual hands 

Form,  type ;  symmetrical,  smooth,  stylish 

Quality,  bone  clean,  Arm;  tendons,  defined;  hair  and  skin  fine  . 

Temperament,  active;  disposition  good 

Head  and  neck: 

Head,  lean,  straight 

Muzzle,  fine;  nostrils  large;  lips  thin,  even;  teeth  sound 

Byes,  full,  bright,  clear,  Targe 

Forehead,  broad,  full 

Ears,  size  medium;  pointed,  well  carried 

Neck,  muscled;  crest  high;  throatlateh  fine;  windpipe  large — 
Fore  quarters: 

Shoulder,  long,  smooth,  oblique,  extending  into  back 

Arm,  short,  thrown  forward 

Forearm,  muscled,  long,  wide 

Knees,  clean,  wide,  straight,  deep,  strongly  supported 

Cannons,  short,  wide  sinews  large,  set  back 

Fetlocks,  wide,  straight 

Pasterns,  strong,  angle  with  ground  45  degrees 

Feet,  size  medium,  even;  horn  dense;  frog  large;  bars  strong; 
sole  concave;  heel  wide,  high 


ni 


Chest,  deep,  low;  girth  large 

Ribs,  long,  sprung,  close 

Back,  straight,  short,  broad,  muscled 

Loins,  wide,  short,  thick 

Underline,  long;  nank  let  down , 

Hind  quarters; 

Hips,  smooth,  wide,  level 

Croup,  long,  wide,  muscular 

Tall,  attached  high,  well  carried 

Thighs,  long,  muscular,  spread,  open  angled 

Quarters,  heavily  muscled,  deep 

Gaskins,  (or  lower  thighs)  long,  wide,  muscular 

Hocks,  clearly  defined,  wide,  straight 

Cannons,  short,  wide;  sinews  large,  set  back 

Fetlocks,  wide,  straight 

Pasterns,  strong,  sloping 

Feet,  size  medium,  even;  horn  dense;  frog  large,  elastic;  bars 

strong;  sole  concave;  heel  wide,  high 

Action,  step  smooth,  long,  active;  trot  rapid,  straight,  regular . . . 


Perfect 
score. 


Total 

Estimated  market  valne  . 


Points  deficient. 


Student's 
score. 


Corrected. 


100 
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The  Pezmsylvaiua  State  Gollegre. 


Scale  of  points. 


Perfect 
score. 


Kyes.  prominent,  clear,  intelligent,  expreflsive 

Objections,  sunken  small,  wild,  vicious. 
Ilead,  clean  cut;  face  straight,  wide  between  the  eyes;  ears  medium  size, 

auick;  nostrils  large,  delicate,  open;  lower  jaw  clean,  strong:  muzzle 
ne 

Objections,  thick,  coarse,  beefy,  lacking  character  and  quality:  face 
dished,  too  full. 
Neck,  symmetrical  in  length  and  proportions,  graceful;  full,  arched  at 

crest;  clean  cut  at  throttle 

Objections,  too  short:  thick  at  throttle;  low  at  crest. 

Shoulders,  flat,  strong;  oblique,  good  width  and  depth 

Objections,  narrow,  too  round,  too  upright. 

Cbest.deep,  full,  expansiye.. 

Oojectlons,  sunken,  narrow,  contracted  behind  elbows. 

Forearm,  well  formed,  strong  and  muscular  for  high  action 

Barrel,  deep,  moderately  well  rounded;  ribs  long,  springy;  loins  strong; 

back  short,  strong 

Objections,  length  too  great,  light,  sunken. 
Coupling,  smooth,  strong,  mil,  close  ribbed,  extending  evenlv  over  the  hips. 

Objections,  long  ana  loose,  sunken  loin  or  cut  up  too  high  in  flank. 
Quarters,  symmetrical,  muscular,  good  length,  not  too  sloping,  smoothly 

loined  tobody '. 

Objections,  short,  steep. 

Tail,  long,  full,  well  set,  carried  high;  quality  flue 

Objections,  set  too  low.  straight,  stiff. 

Stifles  andsaskins,  muscular,  strong,  flexible 

Hock,  souna,  clean,  good  width,  strong,  without  too  great  an  angle,  free 

frommeatinen 

Objections,  narrow,  thick,  inclined  to  puff. 
Kneesf  neither  sprung  nor  calf  kneed,  broad,  straight,  strong,  relatively  high. 

Objections,  narrow,  weak,  crooked. 
Cannons,  flat,  broad,  smooth,  clean,  flne  quality  yet  with  abundant  sub- 
stance, moderately  long 

Objections,  short,  round,  cut  in  below  the  knee. 

Pasterns,  strong,  fair  length,  sound,  clean,  sloping 

Objections,  too  short  and  straight,  too  long  and  weak. 
Feet,  medium  height,  straight,  squarely  set,  free  from  contracted  heels; 

soles  and  walls  tough;  frog  full,  elastic 

Objections,  narrow,  contracted,  flat,  crooked. 

Color,  characteristic  of  breed 

Size,  154  to  16  hands,  well  proportioned 

Coat  and  skin,  hair  fine,  silkv;  skin  soft,  pliable 

Objections,  coarse,  hide  bound,  staring  coat. 

Action,  easy,  elastic,  straight,  even,  high,  showy 

Objections,  sluggish,  ungainly,  too  low. 
Symmetry  and  style,  well  proportioned  throughout;  position  of  horse  when 

standing  and  carriage  when  in  motion  attractive,  showy,  strong 

Objections,  low  headed,  lacking  in  energy,  flnish,  and  quality. 


Total. 


Points  off. 


100 


Note. —Under  the  head  of  "Objections"  onlya  few  of  the  most  common  are  named.    Otherdefects 
should  be  scored  according  to  their  importance. 

South  Dakota  Agrricultural  College. 
Same  a^  Iowa  card  for  light  hones.    (See  p.  14.) 
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The  Agrricultural  and  Mechanical  College  of  the  University  of  Tennessee. 


Scale  of  points. 


Perfect     Student 
score,  ,      score. 


A.  General  appearance: 

1.  WeiKht,  900-1,100  pounds;  ape, ;  color, 1 

2.  Height,  16  hands;  e^itimated, hands;  actUHl, bands ' 

8.  Coniormation,  Kymmetrical,  Hmooth.  rty  1  ish 

4.  Quality,  bone  clean,  firm;  tendons  defined:  hair  and  skin  line 

6.  Action,  Htcp  smooth,  lonsr.  active;  trot  rapid,  Htrei^ht,  re^nilar ' 

6.  Temperament,  active;  disposition  good ! 

B.  Head  ana  neck: 

7.  Head,  lean,  straight ] 

8.  Muzzle,  fine;  noBtril.H  large;  lipN  thin;  corresponding  teeth  sound ' 

9.  Eyes,  full,  bright,  clear;  evelidsoval I 

10.  Forehead,  broad,  full ' 

11.  Ears,  size  medium;  pointed,  well  carried 

12.  Neck,  muscled;  crest  high;  throatlatch  line;  windpipe  large | 

C.  Fore  (luarters:  | 

13.  Shoulder,  long,  smooth,  oblique,  extending  into  back 

14.  Arm.  short,  thrown  forward;  forearm  muscled,  long,  wide 

15.  Knees,  clean,  wide,  straight,  deep,  strongly  supported;  cannons  short,  i 

wide:  tendons  larj^e,  set  back I 

16.  Fetlocks,  wide,  straight;  pa^sterns  strong,  angle  with  ground  45  degrees. 

17.  Feet,  size  medium,  even;  horn  dense;  sole  concave;  bars  strong;  fn^ 

prominent,  elastic;  heels  wide,  high 

D.  Body: 

.IH.  Withers,  miL««led 

19.  Chest,  deep,  low;  girth  large 

20.  Ribs,  long,  sprung,  close 

21.  Back.  Htraighl,  short,  broad,  muscled 

22.  Loins,  wide,  short,  thick 

23.  Underline,  long;  flank  let  down 

E.  Hind  Quarters: 

24.  Hip,  smcK)th.  wide,  level;  croup  long,  wide,  muscular ' 

25.  Tail,  attached  high,  well  carried ' 

26.  Thighs,  long,  muscular,  spread,  open  angled 

27.  Quarters,  heavily  musclea,  deep 

28.  Gaskin,  long,  wide,  muscular 

29.  Hocks,  clearly  defined,  wide,  straight;  cannons  short,  witle;  sinews 

large,  set  back 

30.  Fetlocks,  wide,  straight:  pasterns  strong,  sloping 

31.  Feet,  size  medium,  even;  honi  dense;  frog  pn>minent,  elastic;  bars  stronp; 

sole  concave;  heels  wide,  high 


Total. 


2 
4 
4 

20 
3 

l' 

1 

1 

1 

1 

2 

3 
3 

4 
3 


2    . 
2    . 

2  I. 
1    . 

3  I. 

1  I. 

2  I. 

3  . 
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Agrricultural  and  Mechanical  Colle^  of  Texas. 


Scale  of  points.  I 

( Note.— The  pointa  as  herein  descri  bed  are  regarded  as  conflti tuting  \!^!;S^' 
perfeciion.  The  nature,  extent,  and  importance  of  the  defects  pre-  ,  lArf  * 
sented  are  thus  made  apparent  by  contrast. ) 


1.  Age, 

I  General  appearance->33  points: 

Weight, pounds;  actual, pounds 

Height,  16  handn;  estimated, nands;  actual, hands 

Conformation,  symmetrical,  sm(X)th,  stvlish 

Quality,  bone  clean,  firm;  tendon.s  denned;  hair  and  skin  fine 

Action,  step  smooth,  long,  active;  trot  rapid,  straight,  regular. . . 

Temperament,  active;  disposition  good 

3.  Head  and  neck— 7  points: 

Head,  lean,  straignt 

Muzzle,  fine;  nostrils  lan^e;  lips  thin,  even;  teeth  sound 

Eyes,  full,  blight,  clear,  large 

Forehead,  broad,  low 

Ears,  size  medium;  pointed,  well  carried 

Neck,  muscled;  crest  high;  throallatch  fine;  windpipe  large 

4.  Fore  quartern— 19  points: 

Shoulder,  long,  smooth,  oblique,  extending  into  back 

Arm,  short,  thrown  forward 

Forearm.  miLscied,  long,  wide 

Knee«*,  clean,  wide,  straight,  deep,  strongly  supported 

Cannon.<i,  short,  wide;  sinews,  large  set  back 

Fetlock ,  wide,  straight 

Pasterns  strong;  angle  with  ground  45  degrees 

Feet,  size  medium,  even;  horn  denfte;  bars  strong;  sole  concave; 
heels  wide,  high 

5.  Body— 10  points: 

Withers,  muscled 

Chest,  deep,  low;  girth  large 

Ribs,  long,  sprung,  close 

Back,  straight,  short,  broad,  muscled 

Loins,  wide,  short,  thick 

I'nderiine,  long;  flank  let  down 

6.  Hind  quarters—^  points: 
Hips,  smooth,  wide,  level. 


Croup,  long.  wide,  muscular 

Tail,  attached  h igh,  well  carried 

Thighs,  long,  muscular,  spread,  open  angled 

Quarters,  heavily  muscled,  deep 

^skins  (or  lower  thighs),  long,  wide,  muscular 

Hocks,  dearly  defined,  wide,  straight 

Cannons,  short,  wide;  sinews  large,  setback 

Fetlocks,  wide,  straight 

Fastems,  strong,  sloping 

Feet,  size  medium,  even;  horn  dense;  frog  large;  bars  strong; 
sole  concave;  heels  wide,  high 


Total. 


Points  deficient. 


Student's     Corrected 
score.  score. 


1  ■ 
1  • 
1  '. 
1  . 
1  I. 

'[• 

8  '. 

1  . 

2  . 

2  I- 
2    . 

1  I. 

2  . 
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Agricultural  College  of  TTtah. 


Score. 


Heale  of  points*. 


^ard^    '  ^'"^lenfs.    (V>m«cted. 


(reneral  appearance: 

A^e,  aa  indicated  by  teeth,  -^ 

Weight,  estimated, pounds:  actual. pounds 

Height,  16  hands;  estimated, hands:  actual, hands. w. . 

Form,  type, ,  symmetrical,  smooth,  stylish 

Quality,  bone  clean,  firm;  tendons  defined:  hair  and  skin  fine. 

Action,  step  smooth,  long,  active;  trot  rapid,  straight,  regular. 

Temperament,  active;  disposition  good 

Head  and  neck: 

Head,  lean;  face  straight,  wide  between  the  eyes 

Muzzle,  fine;  nostrils  Targe;  lips  thin,  even;  teeth  sound 

Eyes,  full,  bright,  clear,  Targe 

Forehead,  broad,  full 

Ears,  size  medium;  pointed,  well  carried 

Neck,  muscled,  symmetrical;  crest  high;  throttle  clean,  fine;  i 

windpipe  large 

Fore  quartern: 

Hhoulders.  long,  smooth,  oblique,  extending  into  back 

Arm,  short,  thrown  forward 

Fore  arm,  muscled,  long,  wide 

Knees,  clean,  wide  in  front,  straight,  deep,  strongly  supported. 

Cannons,  short,  wide  on  the  side;  sinews  large,  set  back 

Fetlock,  wide,  straight 

Pasterns,  strong,  fair  length,  sound,  angle  with  the  ground  45 
degrees 

Feet,  size  medium,  even;  straight,  squarelv  set:  horn  dense:  { 

f  rt)g  large;  bars  strong;  sole  concave;  heel  wide,  high , 

Bodv: 

Withers,  musc'led 

Chest,  deep,  low;  girth  large, feet, inches 

Ribs,  long,  spnnig,  close ' 

Back,  straight,  short,  broad,  muscled 

Loins,  wide,  short,  thick 

Underline,  long;  flank  let  down 

Hind  quarters:  | 

Hips,  smooth,  wide,  level I 

Croup,  long.  wide,  muscular I 

Tail,  attached  high,  well  carried ' 

Thighs,  long,  muM'ular,  spread,  open  angled 

Quarters,  heavily  muscled,  deep,  broad 

Gaskins  (or  lower  thighs),  long,  wide.  miLMcular I 

Hock.«i,  clearly  defined,  wide  from  side  and  in  front,  muscular,  ' 
not  too  great  an  angle i 

Cannons,  short,  wide;  sinews  large,  set  back 

Fetlocks,  wide,  straight 

P»istern.s,  strong,  slojiing I 

Feet,  medium,  even  size;  horn  dense:  frog  large,  elastir:  Imrs 
strong;  sole  concave:  heels  wide,'  high 

Total 

Estimated  market  value ; . 


2  1. 

2  . 

1  . 
2 

3  ! 

2  . 
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Agricultural  College  of  the  TJnivenity  of  Wisconsin. 


Scale  of  points. 


Ajfe.  — - / 

(ioiieral  appearance— 28  points: 

W  ei^h t, pounds:  actual pounds 

Heii^ht.  estimated, hands;  actual, hands 

Korra.  type ;  symmetrical,  smooth,  stylish 

Quality,  bone  clean,  fine;  tendons  well  defined;  hair  and  skin 
fine 

Action,  step  smooth,  long,  active;  trot  rapid, straight,  regular*  • 

Temperament,  Hctive;  disposition  good 

Head  and  neck— 11  points: 

Head,  not  too  large,  features  well  defined,  regular 

Muzzle,  fine;  nostrils  large,  flexible;  lips  thin,  even 

Eyes,  full,  bright,  clear,  large 

Forehead,  broad,  full 

£ars.size  medium:  pointed,  well  carried 

Ixjwer  jaw.  angles  wide;  space  clean 

Neck,  muscled,  arched;  throatlatch  fine;  windpipe  large 

Fore  <iuarter8— 20  points: 

Shoulder,  long,  smooth,  oblique,  extending  into  back 

Ann,  short,  well  muscled,  thrown  forward,  well  under  the 
body 

Forearm,  well  muscled,  long,  wide 


Points  deficient. 

Possible  .      — 

score.    !  Student's 
'     score. 


Corrected. 


Knees,  clean,  wide,  straight,  deep,  stronglv  supported 

Cannons,  short,  clean;  tendons  large,  hara,  set  well  back. 


Fetlocks,  wide,  straight,  square 

Pasterns,  strong,  lengthy,  anglj  with  ground  45  degrees I . . 

Feet,  size  medium,  even;  horn  dense;  frog  large;  bars  strong; 

sole  concave;  heel  wide,  not  low 

Body— 10  points: 

Withers,  high,  extending  well  back 

Chest,  deep,  low;  girth  large 

RitM,  deep,  well  spning,  close 

Back,  straight,  short,  broad,  well  muscled 

Loins,  wide,  short,  thick , 

Underline,  long;  nank  narrow  above,  let  well  down 

Hind  quarters— 31  points: 

Hips,  smooth,  wide,  level I 

Croup,  long,  wide,  muscular,  not  drooping 

Tail,  attached  high,  well  carried 

Thighs,  muscular,  spread,  open  angled , 

Stifles,  well  mus(>le<i 

Gaakins  (or  lower  thighs),  long,  broad,  muscular | 

Hocks,  clearly  deflncd,  wide,  straight,  deep 

Cannons,  short,  wide;  tendons,  large,  hard,  set  well  back I 

Fetlocks,  wide,  straight,  square ' 

Pasterns,  strong,  oblique,  springy 

Feet,  size  medium,  even:  horn  dense;  frog  large,  elastic;  bars  ' 

strong:  sole  concave;  heels  wide 

Total 

Estimated  market  value 


2 
4 

4  I 
15 

3  I 

2  ' 

1 

2 

1 

1 

1 

3 


2  1. 

3  . 

l\: 

2  ,. 

3  '. 

7  I- 

2  - 
1  I. 

3  . 
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BUREAU    OF    ANIMAL    INDUSTRY, 


DRAFT   HORSES, 
The  State  A^cultural  College  of  Colorado. 


Scale  of  points  for  Keldiug. 


PartH  fleficient. 

Perfect 

score.     Student's    ^^..^^^.^^^^^ 


-hand8 

-  poundK;  Hcore  accord- 


Arc, 

General  appearance: 

Height,  estimated, hands;  actual, 

Weight,  over  1,500  pounds;  efttimated  - 
ing  to  age 

Form,  broad,  massive,  pmi>onioued 

Quality,  bone  smooth,  nard:  tendons  lean;  skin  and  hair  fine  ... 

Temiwrament,  energetic;  dispo«iition  good 

Head  and  neck: 

Head,  lean;  size  medium '. 

Muzzle,  tine;  nostrils  large;  lips  thin,  even 

Eyes,  full,  bright,  clear 

Forehead,  broad,  full 

Knrs.  size  medium;  well  carrie<3 

Neck,  muscled;  crest  high;  throat  latch  fine:  win dpiix' large 

Fore  quarters: 

Shoulder,  sloping,  smooth,  snug,  extending  into  back 

Arm,  short,  thrown  l>a<'k 

Forearm,  heavily  muHclcd.  long,  wi<!e 

Knees,  wide,  clean  cut.  straight,  deep,  strongly  supported 

('lUiiions.  short,  lean,  wide;  sinews  large,  setljack 

Fetlocks,  wide,  straight,  stn)ng 

Fasterns,  sloping,  lengthy,  strong 

Feet,  size  large,  even;  horn  dense:  sole  concave;  Iwrs  strtuig; 
fn>g  large,  elastic;  heel  wide,  one-half  length  of  toe  and  verti- 
cal to  ground 

Legs,  viewed  in  fnmt,  a  peri>endleular  line  from  the  yxiintof  the 
shoulder  shoulcl  fall  uiM)n  the  center  of  the  knee,  cannon,  pas- 
tern, and  f<M)t;  from  tne  side,  a  perpendicular  line  dropping 
fn)m  the  center  of  the  elbow  joint  should  fall  upon  the  center 

of  the  knee  and  pastern  joints  and  ba<*k  of  hoof 

Body: 

('best ,  deep,  wi<le.  low;  girth  large 

Kibs,  long,  close,  si>rung 

Hack,  straight,  short,  broad.  mus<-ular 

Loins,  wide,  short,  thick,  straight , 

rnderline,  flank  low 

Hind  quarters: 

Hips,  smooth,  wide 

Croup,  wide,  muscular 

Tail,  attached  high,  well  carried 

Thighs,  miL'scular , 

Quarters,  deep,  heavily  muscled 

(fa.».kins  (or  lower  thiehs),  wide,  muscled 

Htx'ks.  clean  cut.  wiae,  straight 

Cannons,  short,  wide:  sinews  large,  set  back 

Fetlocks,  wide,  straight,  strong 

Fasterns.  sloping,  stnmg,  lengthy 

Feet,  size  large,  even;  horn  deiise;  dark  color;  sole  concave: 
l>ar«  strong;  frog  large,  elastic;  heel  wide,  one-half  length  of 
t<K'  and  vertical  to  ground 

Legs,  viewed  from  behind,  a  perpendicular  line  from  the  point 
of  the  butt<:H'k  should  fall  upon  the  center  of  the  h»>ck,  cannon, 
pattern,  and  foot;  from  the  side,  a  perpendicular  line  from  the 
nij)  joint  should  fall  up<m  the  center  of  the  f«M)t  and  divide  the 
gaskin  in  the  middle,  and  a  iHTpendicular  line  from  the  point 
of  the  buttock  should  run  parallel  with  the  line  of  the  cannon. 
Action: 

Walk,  smooth,  <i^uick,  long,  balanced 

Trot,  rapid,  straight,  regular 


Total  , 


4  I. 

4  ■- 

4  . 

4  . 

1  . 

1  . 

1  . 

1  . 

1  !. 

1  . 

1  I. 

2  1. 
•2  I. 
2  . 
1 
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CoUeg-e  of  Agriculture  of  the  TJniversity  of  Illinois. 


Scale  of  poiDta. 


Perfect    Student' n 
«'<>re.  .      Meore. 


Corrected. 


-  hands 

—  pounds;  nctual. 


Affe.  estimated. :  actual, 

< General  appearance — 22  points: 

1.  Htri^ht.  estimaten. hands:  actual,  — 

'2.  Weight,  over  1,600  poundj<:  estimated,  ■ 

pounds;  jK'ore  according  to  nife 

S.  Form,  oroad,  massive,  proportioned 

4.  Quality,  bone  smooth,  hard:  tendons  lean;  skin  and  hair  flne. 

5.  Temperament,  energetic;  disposition  good 

Head  and  neck—*  points: 

6.  Head.  lean;  si2e  medium 

7.  Muzzle,  line;  nostril  large:  lips  thin,  even 

8.  Eyes,  large,  full,  bright,  clear 

9.  Ff>reheaa,  broaci.fuU 

10.  Ears,  size  mediiira;  well  carried 

11.  Neck,  mtisch>d;  crest  high;  throatlatch  fine;  windpiiK*  large. 
Fore  quarters — 22  (>oints: 

12.  Shoulders,  sloping,  smooth,  .<niug,  extending  into  back 

13.  Arm,  short 

14.  Forearm,  heavily  mu.scled.  long,  wide 

15.  Knee<.  wide,  clean  cut,  straight,  deep,  strongly  supported 

16.  Cannons.  }.hort.  lean,  wide;  sinews  large,  set  back 

17.  I'asterns,  moderately  sloping,  medium  length,  strong;  fet- 

kK'ks  wide,  .straight 

18.  Feet,  size  large,  even;  honi  dense:  sole  concave:  barsstmng: 

fn>g  large,  elastic;  heel  wide,  one-half  length  of  toe  and 
vertical  to  gniund 

19.  Legs,  viewed  in  fnmt.  a  perpendicular  line  from  the  jsiint  of 

tne  shoulder  should  fall  up<m  (he  center  of  the  knee,  can- 
non, pastern,  and  foot:  from  the  side,  a  perpendicular  line 
dn>pping  fn»m  the  center  of  the  cUkjw  joint  should  fall 
uprm  the  center  of  the  knee  and  pasteni  joints  and  back  of 

hoof 

Body— 9  points: 

20.  Cht-st.  deep,  wide,  low;  girth  large 

21.  Ribs,  long,  close,  sprung 

22.  havk,  stniight,  short,  broad,  muscular 

23.  Loin.s.  wi<le.  .short,  thick,  straight 

2-1.  Cnderlinc,  flank  low 

Hind  quarters— 29  points: 

25.  Hips,  smooth,  wide 

26.  Croup,  long.  wide,  muscular 

27.  Tail,  attiicnefl  high,  well  carried 

2h.  Quarters,  deep,  heavily  mu.s<'led.  thighs  muscular 

29.  Gaskins  ( or  lower  thighs) .  wide,  well  muscled 

30.  HcH'ks,  clean  cut,  wide,  straight 

31.  Cannons,  short,  wide;  sinews  large,  .set  back 

32.  Pasteni.s,  moderately  sloping,  strong,  medium  length;  fet- 

Ux'ks  wide,  straight 

33.  Feet,  size  large,  even;  horn  den.se;  sole  concave;  bars  strong: 

frog  lance,  eliustic;  heel  wide,  one-half  length  of  toe  and 
vertical  to  gn>imd 

34.  Legs,  viewed  fn>m  Ix'hind,  a  perpendicular  line  fnmi  the 

point  of  the  buttock  .should  fall  upon  the  center  of  the  h(Mk. 
cannon,  pastern,  and  foot:  from  the  side,  a  iK'rpendieuhir 
line  frrjm  the  hip  joint  should  fall  ui)on  thecenterof  the  foot 
and  divide  the  gaskin  in  the  middle;  and  a  i)erpendicular 
line  from  the  point  of  the  buttock  should  run  parallel  with 

t he  11  ne  of  the  cannon 

Action— 10  points: 

35.  Walk,  smooth,  quick,  long,  balanced 

36.  Trot,  rapid,  straight 


1    

1   

3    

1    

2    

2  1 

2    

il 

f,    

1 
1 
4    

2    

2    

Total 
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BUREAU    OF   ANIMAL   INDUSTRY. 


School  of  A^culture  of  Purdue  TJniversity. 

Same  a»  the  Illinois  card  (see  p.  27)  for  draft  horseM.  with  the  following  exceptions:  Under  arm« 
read  "short,  thrown  back:"  under  paf«tem,  read  "Hlopinx.  lengthv,  strong:  fetlocks  wide,  straight;" 
under  gaskins.  read  "wide,  muscled;"  under  hind  pasterns,  read  "sloping,  lengthy;  fetlocks  wide, 
straight;"  under  action,  read  "trot  rapid,  straight,  regular." 

Iowa  State  College  of  Agrriculture  and  the  Mechanic  Arts. 


Scale  of  points  for  gelding. 


Perfe<t 
noore. 


1.  Age 

General  appearance: 

2.  Height. hands 

3.  Weight,  over  l.nOO  pounds, pounds:  score  according  to  age 

4.  Form,  broad,  massive,  low  set,  proportioned 

5.  Quality,  bone  clean,  yet  indicating  sufficient  substance;  tendons  distinct;  skin  and 

hair  fine 

6.  Temperament,  energetic;  dispottition  good 

Head  and  neck: 

7.  Head,  lean;  size  medium 

8.  Muzzle,  fine;  nostrils  large;  lips  thin,  even 

9.  Eyes,  full,  bright,  clear.  Targe 

10.  Forehead,  brfmd,  full 

11.  Ears,  size  medium ;  well  carried 

12   Neck,  nius<>led;  crest  high;  throatlatch  fine;  windpipe  large 

Fore  (juartcrs: 

13.  Shoulders,  sloping,  smooth,  snug,  extending  into  back 

14.  Arm,  short,  thrown  forward 

15.  Forearm,  heavily  muscled,  long,  wide 

16.  Knees,  wide,  clean  cut,  straight,  deep,  strongly  supported -. 

17.  Cannons,  short,  lean,  wide;  sinews  large,  set  back 

18.  Fetlocks,  wide,  straight,  strong 

19.  Pasterns,  sloping,  lengthy,  strong. 


20.  Feet,  size  large,  even;  straiffht;  horn  dense;  color  dark:  sole  concave;  bars  strong; 
frog  large,  elastic:  heel  wide,  high,  one-half  length  oi  toe. 


21.  Legs,  viewed  in  front,  a  peniendicular  line  fn)m  the  point  of  the  shoulder  should 

fall  upon  the  center  of  the  knee,  cannon,  pastern,  and  foot;  from  the  side,  a 
perpendicular  line  dropping  from  the  center  of  the  elbow  joint  should  fall  upon 

the  center  of  the  knee  and  pastern  joints  and  back  of  hoof 

B(Kiy: 

22.  Cht«8t,  deep,  wide,  low:  girth  large 

23.  Ribs,  long,  cUksc,  sprung 

24.  Back,  straight,  short,  broad 

25.  Loin,  wide,  short,  thick,  straight 

26.  Underline,  flank,  low 

Hind  Jjiiarters: 

27.  Hips,  smooth,  wide 

2H.  Croup,  long,  wide,  muscular 

29.  Tail,  attached  high,  well  carried 

30.  Thighs,  mu.««'ular I 

31.  Quarters,  deep,  heavily  muscled ' 

32.  Gaskins  (or  lower  thighs),  wide,  muscled 

Xi.  Hocks,  clean  cut,  wide,  straight 

34.  Cannons,  short,  wide;  sinews  large,  set  back 

35.  Fetlocks,  wide,  straight,  strong , 

36.  Pasterns.  sUiping.  strong,  lengthy , 

37.  Feet,  size  lanfc,  even;  straight;  horn  dense,  color  dark;  sole  concave;  bars  strong; 

fmg  large,  elastic;  heel  w'lde.  high,  one-half  length  of  toe 

38.  Legs,  viewed  from  behind,  a  perpendicular  line  from  the  point  of  the  buttock  should 


fall  upon  the  center  of  the  hfK>k,  cannon,  nastern.  and  foot;  from  the  side,  a  per- 
pendicular line  from  the  hip  ioint  should  fall  upon  the  center  of  the  foot  and 
divide  the  goskin  in  the  middle;  and  a  perpendicular  line  from  the  point  of  the 


Action: 

39.  Walk,  smooth,  <iuick,  long,  balanced  , 

40.  Trot,  rapid,  straight,  regular 


Total  . 


100 


Kansas  State  Agricultural  College. 


Same  as  the  Colomdo  card  (see  p.  26),  with  the  omission  ot  • 
of  the  term  "muscular"  under  "back." 


'age"  and  "height"  and  the  omiflslon 
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Karylax&d  Ag^cultural  College. 


Scale  of  points  for (sex).                                  I^ore* 

Student's 
score. 

Corrected. 

Genenl  cbaractere: 

A^e,  student's  estimate, •  corrected,  — — 

2 

WeiKht.  1.600  pounds  or  over;  estimated  at pounds i          8 

Form   broad  maflsive,  proportioned r          ^ 

Quality,  bones  smooth,  hard;  tendons  lean;  skin  tine 

t 

T4>mi>erainent.  eneraretic:  disnosition  irood  ,......,...,.». ., 

25 

Head  and  neck: 

Head  lean.  shanelT:  size  medium 

1 

1 

•J 

1 
2 

Muzzle,  fine;  nostril  large,  lips  thin,  even 



Eves  full  bfieht.  clear'!. i. .'. 

Forenead,  broad,  full,  flat 

)<^i^  size  medium;  carried  well 

Neck,  muscled;  crest  high;  windpipe  large;  throatlatch  fine  .... 

Body: 

Chest  deen.  wide,  low:  irirth  larsre 

7 



3 

1 

Kilx*  long,  clore.  sprung 

Back,  straight,  short,  broad,  muscular !          2 

Loins  wide,  short,  thick,  straight i 



Underline,  flank  low 

1 

Extremities: 

Shoulder  sloping,  smooth,  snug,  extending  into  back 

8 

3 

1 

Arm,  short,  thrown  back 

Forearm,  heavily  muscled,  long,  wide 2 

Knees,  wide,  clean  cut,  straight,  deep,  strongly  supported 2 

Hips,  smooth,  wide,  level 8 

Troup,  wide,  muscular,  level 2 

Thighs,  muscular 2 

Quarters,  deep,  heavily  muscled 3 

Gasklns,  wide,  muscled 2 

Hocks  clear  cut.  wide,  straight 8 

Cannon,  short,  wide;  sinews  laige,  set  back 

2 
2 
4 

Fetlocks  wide  straight,  strong 

Psstecns,  sloping,  strong,  medium 

Forefeet  size  larse.  even:  concave:  heels  wide:  frocrlanre '          A 

Hind  feet,  large,  even  size;  heels  wide;  frogs  large 

6 

Action,  step  smooth,  elastic,  even,  long,  quick;  trot  straight, 

TQglllar' ,^^,,,^ ^ „,.-,-,..^^, rTr-T 

50 
10 

Total  score 

100 

KKtfmsted  market  value r .... .  ..--.-,--, , 
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BUREAU    OF    ANIMAL    INDUSTRY. 


Massacliusetts  Agrricultural  CoUeg-e. 


Scale  of  points  for  gelding. 


Age 

General  appearance: 

Height,  ej*timated,  —  hands;  actual. 
Weight,  over  1,500  pounds;  e^tinuited,- 

ing  to  age 

Form,  broad,  massive,  proportioned 

Quality,  bone  smooth,  nard:  tendons  lean;  skin  and  hair  fine... 
Temperament,  energetic;  dlspot^ition  good 


Points  deficient. 

Perfect  -      

score.     Student's 
I      8core. 


-  hands 

pounds;  score  accord- 


Corrected. 


Head  and  neck: 

Head,  lean;  size  medium 

Muzzle,  fine;  nostril  large;  lips  thin,  even 

Eyes,  full,  bright,  dear 

Forehead,  broad,  full 

E^rs,  size  medium;  well  carried 

Neck,  muscled;  crest  high;  throatlatch  fine;  windpipe  large. 


1 

1   1 

1    

Fore  quarters: 

Shoulder,  sloping,  smooth,  snug,  extending  into  back 

Arm,  short,  throwh  back 

Forearm ,  heavily  miiseled,  long,  wide 

Knees,  wide,  clean  cut,  straight,  deep,  strongly  supported 

Canncms,  short,  lean,  wide;  sinews  large,  set  back 

Fetl(H'ks,  wide,  straight,  strong 

PaMerns.  slox^ing.  lengthy,  strong 

Feet,  size  large,  even;  liorn  den.sc:  .sole  concave;  bars  strong; 
fn)g  large,  elastic;  heel  wide,  one-half  length  of  toe  and  verti- 
cal to  ground 


Body: 

Chest,  deep,  wide,  low;  girth  large 

Ril)s.  louK.  clos4*  sprung , 

Back,  straight,  short,  brotvd,  muscular. 

Loins,  wide,  short,  thick,  ."Straight 

rnderline.  flank  low , 


I 


Hind  «|uarters: 

Hips,  smooth,  wide 

Crouji.  wide,  m uscular 

Thiglis,  muscular 

Quarters,  <leep.  heavily  muscled 

Gaskins  (j»r  lower  thiglis),  wide,  muscled  ...^ 

Hocks,  clear  cut.  wide,  straight 

Cannons,  sliort,  wide;  sinews  large,  set  back 

Fethw'ks,  wi<lc,  straight,  strong 

Pasterns,  slopiug,  strong,  lengthy 

Feet,  size  larKc  even;  h(»rn  dense,  «'olor  dark;  sole  concave;  bars 
strrtng:  frog  large,  elastic;  heel  wide,  one-half  length  of  toe  and 
vertical  to  ground 

Action,  step  smooth,  quick,  long;  trot  rapid,  straight,  regular 


6  I 
10 


Total 

Estimated  market  value. 
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Michigan  State  Agrricultural  College. 


Scale  of  points. 


Gi*ner&l  appearance: 

Age,  as  indicated  by  teeth 

Height,  cNtimated. hands;  actual, hands 

Weight,  1,500  pounds  and  above 

Form,  low.  square,  masaive 

Quality,  bone  clean,  hard;  skin  lying  close  to  bone  and  tendons; 

hairline 

Temperament,  docile,  energetic,  but  not  nervous 


Head  and  neck: 

Head,  medium  size,  lean,  intelligent 

Muzzle,  fine;  nostrils  wide,  open;  lips  thin,  even 

Eyes,  prominent,  bright,  clear 

Forehead,  bn)«d,  full 

Eapp,  rather  short,  but  pointed,  well  carried 

Neck,  inclined  to  be  short,  deep  at  junction  with  body;  cn^t 
high;  mane  good 


pof^*  'e^s;;:  '-""^-t^i- 


20 


10 


Fore  quarter: 

Shoulder,  smooth,  moderately  upright,  muscles  covering  blade 

well  developed 

Arm,  short,  well  muscled 


Knees,  wide,  deep,  straight,  strong 

Cannons  short,  flat,  lean;  sinews  Targe 

Pasterns,  short,  strong , 

Feet,  not  flat,  large;  horn  dense;  frog  well  developed,  ela.»^tic: 
heels  wide,  full,  round 


2    . 
2  '. 

3!- 


Body: 

Chest,  deep,  broad,  full;  girth  large 

Back,  straight,  short,  well  miLscled 

Loins,  >vide,  short 

Ribs,  well  sprung,  making  round  barrel . 


Hind  quarters: 

Hips,  smooth,  wide  apart • 

Croup,  well  muscled,  wide 

Tail,  well  carried,  attached  hieh 

Thighs,  full,  mwncular,  thick  tnrouffh  the  hams 

Quarters,  deep,  thoroughly  muscled 

Gaskins,  wide,  muscles  outstanding 

Hocks,  short,  flat:  sinews  prominent 

Psstems,  short,  strong 

Feet,  not  flat,  large;  nom  dense;  frog  well  developed,  elastic; 

heels  wide,  full,  round 

Action,  step  smooth,  straight,  quick,  moderately  long 


.1 

2  ■ 

I    

2    

4    

2    

7    

S    

J 

S  1 

1 

Total . 
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BUREAU   OF   ANIMAL    INDUSTRY. 


Colle^  of  ▲griculture  of  the  TJxiivenity  of  Xixmesota. 

Scale  of  points  for  gelding. 


Perfect 


1.  Age 

General  app<»arance: 

2.  Height. 


8.  Weight,  over  1,500  pnundn:  cNtimated, pounds;  score  ac;cording  to  age  . 

4.  Form,  broad,  mamlve,  proportioned. 


5.  Quality,  bone  clean,  fine,  yet  indicating  sufficient  substance;  tendons  lean;  skin  and 

hai r  Hnc 

6.  Temperament,  energetic:  disposition  good 

Head  and  neck: 

7.  Head,  lean;  size  medium. 


8.  Muzzle,  fine;  nostrils  large;  lips  thin,  even. 
r,  larg 


9.  Eyes  full,  bright,  clear,  large 

10.  Forehead,  broad,  full 

11.  Ears,  size  medium;  well  carried 

12.  Neck,  muscled;  crest  high;  throatlatch  fine;  windpipe  large 

Fore  quarters: 

13.  Shoulders,  moderately  sloping,  smooth,  snug •.... 

14.  Arm,  short,  thrown  forward 

15.  Forearm,  heavily  muscled,  long,  wide 

16.  Knees,  wide,  clean  cut.  straight,  deep,  strongly  supported 

17.  Cannons,  short,  wide;  tendons  large,  set  ba('K 

18.  Fetlocks,  wide,  stmight.  strong 

19.  Pastern,  sloping,  lengthy,  strong 

20.  Feet,  size  large,  even;  straight;  horn  dense;  sole  concave;  bars  strong;  frog  large, 

elastic;  heels  wide,  high,  even 

21.  Legs,  viewed  in  front,  a  perpendicular  line  from  the  point  of  the  shoulder  should 

fall  upon  the  center  of  the  knee,  cannon,  pastern,  and  foot;  from  the  side  a  per- 
pendu'ular  line  dropping  from  the  center  of  the  elbow  joint  should  fall  upon  the 

center  of  the  knee  and  pastern  joints  and  back  of  hoof 

Body: 

22.  Chest,  deep,  wide,  low;  girth  large 

23.  Ribs,  long,  sprung,  close •. 

24.  Back,  straight,  short,  broad 

26.  Loin,  wide,  short,  thick,  straight 

26.  Underline,  flank  low 

Hind  quarters: 

27.  Hips,  smooth,  wide 

28.  Croup,  long,  wide,  muscular 

29.  Tail,  attached  high,  well  carried 

80.  Thighs,  muscular 

"31.  Quarters,  deep,  heavily  mu.«»cle<l 

82.  (iaskins  (or  lower  thighs),  wide,  muscled 

83.  Hocks,  clean  cut,  wide,  straight 

84.  Cannons,  short,  wide;  sinews  large,  set  back 

35.  Fetlocks,  wide,  straight,  strong 

36.  Pasterns,  sloping,  strong,  lengthy 

37.  Feet,  size  large,  even;  straight;  honi  dense;  color  dark;  sole  concave;  bars  strong; 

frog  large,  elastic:  heel  wide,  high,  one-half  length  of  toe 

38.  Legs,  viewe<l  fnmi  Ixjhind,  a  pi»rpendicular  line  fnmi  the  point  of  the  buttock. should 

fall  upon  the  center  of  the  hock,  cannon,  pastern,  and  foot;  from  the  side,  a  per- 
pendicular line  from  the  hip  joint  should  fall  upon  the  center  of  the  foot  ana  di- 
vide the  gaskin  in  the  middle;  and  a  perpendicular  line  from  the  pointof  the  but- 
tock should  run  parallel  with  the  line  of  the  cannon 

Action: 

39.  Walk,  smooth,  quick.  long,  balanced , 

40.  Trot,  rapid,  free,  straight,  regular 


Total  . 
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CoUeire  of  As^ricultiire  and  Mechanic  Arts,  TJniveisity  of  Missouri. 


8cale  of  points. 


•  handu 

-  pounds;  actual, 


General  appearance: 

Height,  estimated, hands;  actual, 

Weight,  over  1,500  pounds;  estimated^ 
poundsi;  score  according  to  age 

Form,  low,  maasive,  well  proportioned 

Quality— bone  clean,  flat;  tendons  lean;  skin  and  hair  fine 

Temperament,  energetic;  disposition  good 

Action— st«p  smooth,  quick,  long,  balanced;  trot  rapid,  straight, 

regular 

Head  and  neck: 

Head,  lean;  size  medium 

Muzzle,  fine;  nostrils  large;  lips  thin,  even 

Eyes,  full,  bright,  clear 

Forehead,  broad,  full 

Ears, size  medium;  well  carried,  wide  apart 

Keck,  well  muscled,  crest  high;  throatlatch  fine;  windpipe  large. 
Fore  quarters: 

8houIden,only  slightly  sloping,  smooth,  extending  into  back  . . . 

Arms,  short,  thrown  back 

Forearms,  long,  wide,  heavil  /  muscled 

Knees,  wide,  clean  cut,  straight,  strongly  supported 

Cannons,  short,  vertical,  lean,  wide,  flat 

Fetlocks,  wide,  straight,  strong 

Pasterns, sloping,  strong,  thick;  angle  with  ground  45  degrees  . . . 

Feet,  round;  size  large,  even;  horn  dense;  sole  concave;  bars 
strong;  frog  large,  elaNtic;  heel  wide,  one-half  length  of  toe 

Fore  legs,  viewed  in  front,  a  perpendicular  line  from  the  point 
of  the  snoulder  should  fall  upon  the  center  of  the  knee,  can- 
non, pastern,  and  foot;  from  the  side  a  perpendicular  line 
dropping  from  the  center  of  the  elbow  joint  should  fall  upon 

the  center  of  the  knee  and  pastern  Joints  and  back  of  hoof 

Ilody: 

Chest,  deep,  wide;  girth  large 

Withen,  smooth,  not  prominent,  well  muscled 

Ribs,  long,  wide  apart,  well  sprung 

Back,  short,  straignt,  broad,  well  muscled 

Loins,  wide,  short,  thick 

Flank,  low 

Hbid  quarters: 

Hips,  smooth,  wide 

Croup,  wide,  muscular,  somewhat  oblique 

Tail,  attached  high,  full,  well  carried 

Thighs,  well  muscled 

Buttocks,  heavU y  muscled,  wide *. 

Quarters,  deep,  heavily  muscled 

Hock,  wide,  straight,  clean  cut 

Cannons,  short,  wide 

Fetlocks,  wide,  straight,  strong 

Pasterns,  sloping,  strong 

Hind  feet,  compared  with  forefeet,  more  oval,  more  concave; 
heels  higher,  walls  more  vertical 

Hind  legs,  viewed  from  behind,  a  perpendicular  line  from  the 
point  of  the  buttock  should  fall  upon  the  center  of  the  hock, 
cannon,  pastern,  and  foot;  from  the  side,  a  perpendicular  line 
from  the  hip  joint  should  fall  upon  the  center  of  the  foot  and 
divide  the  lower  thigh  in  the  middle,  and  a  perpendicular  line 
from  the  point  of  the  buttock  should  run  parallel  to  the  line 
of  the  cannon 


Perfect  I  Htudenfes' 
score.        score. 


Corrected. 


ToUl. 


1403— No.  61—04- 


6l 
6 
4 
4 

10 

2 

1 
2 

1 
1 
2 

2 
1 
2 
2 
2 
1 
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Vortli  Dakota  ▲gricultural  College. 


Scale  of  points  for  gelding. a 


Points  deficient. 
Perfect  -   ,         — 

score.     Student's 

score. 


Corrected. 


General  appearance:  i 

Helif ht.  estimated, ;  actual, | 

Weight,  over  1,500  pounds;  estimated, pounds;  score  accord- 
ing to  age  

Form,  broad,  massive,  pronortioned 

Quality,  bone  smooth,  hara;  tendons  lean;  hair  and  skin  fine 

Temperament,  eneigetic;  disposition  good 

Head  and  neck: 

Head,  lean;  size  medium 

Muzzle,  fine;  nostrils  large;  lips  thin,  even 

Eyes,  f ull ,  brigh t,  cl ear 

Forehead,  broad  .full 

Ears,  size  medium;  well  carried 

Neck,  muscled;  crest  high;  throatlatch  fine:  windpipe  lai^e.. 
Fore  quarters: 

Shoulder,  sloping,  smooth,  snug,  extending  into  back 

Arm,  short,  tnrown  back 

Forearm,  heavily  muscled,  long,  wide 

Knees,  wide,  clean-cut,  straight,  deep,  Ftrongly  supported 

Cannons,  short,  lean,  wide;  sinews  large,  set  back , 

Fetlocks,  wide,  straight,  strong 

Pasterns,  sloping,  lengthy,  strong 

Feet,  size  large,  even;  horn  dense;  sole  concave;  bars  strong; 
frog  large,  elastic;  heel  wide,  one-half  length  of  toe  and  ver- 
tical to  ground 

Body: 

Chest,  deep,  wide,  low;  girth  large , 

Ribs,  long,  sprung,  close 

Back,  straignt,  short,  broad,  muscular , 

Loins,  wide,  short,  thick,  straight , 

Underline,  flank  low 

Hind  quarters: 

Hips,  smooth,  wide 

Croup,  wide,  muscular 

Tall,  attached  high,  well  carried 

Thighs,  muscular 

Quarters,  heavily  muscled,  deep 

Oaskins  (or  lower  thighs),  wide,  muscled , 

Hocks,  clear  cut,  wide,  straight 

Cannons,  short,  wide;  sinews  large,  ^et  back , 

Fetlocks,  wide,  straight,  strong , 

Pasterns,  sloping,  strong,  lengthy 

Feet,  size  large,  even;  horn  dense;  color  dark;  sole  concave: 
bars  strong;  frog  Urge,  elastic;  heel  wide,  one-half  length  of 
toe  and  vertical  to  ground 

Action,  step  smooth,  quick,  long;  trot  rapid,  straight,  regular... 


Total 

Estimated  market  value  . 


I 


100 


"  After  Cniig. 

Oklahoma  Agi^cultural  and  Mechanical  College. 

Same  as  the  Colorado  card  (see  p.  26)  for  draft  horses,  with  the  omission  of  "age"  and  "height" 
and  the  omission  of  the  term  "muscular"  under  "back."  There  are  also  some  slight  changes  in 
phraseology. 
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Pennsylvania  State  Callege. 


Scale  of  points. 


F.yes,  prominent,  clear,  Intelligent,  expreasive 

Objertiona,  small,  sunken,  yicious,  wild. 
H««d,  clean  cut:  face  straight,  wide  between  the  eyes:  ears  of  fair  Hize 
bat  not  sluggish;  noBtrils  large,  open;  lower  jaw  strong,  clean;  lips 

fine,  firm 

Objections,  narrow,  thick,  beefy,  dish  face. 
Neck,  synmietrical  in  length  and  proportions,  strong;  full  at  crest;  clean 

cut  at  throttle 

Objections,  too  short,  thick;  low  at  crest. 
ShoulderB,  well  rounded,  muscular,  moderately  sloping:  strong  at  base; 

well  finished  at  withers 

Objections,  lacking  in  muscle,  too  upriffht. 

Chest,  deep,  full,  prominent,  with  good  wiath 

Objections,  narrow,  sunken. 

Forearm,  well  formed,  well  joined,  strong,  muscular 

Barrel,  round,  with  well  sprung  ribs  and  full  heart  girth;  back  short. 


Perfect 
score.  , 


Points  off. 


strong. 


Objections,  narrow,  ribs  too  straight. 
Coupling,  smooth,  strong,  full,  close  ribbed,  extending  evenly  over  the 
pointof  the  hips 

Objectiona,  loose:  sunken  loin,  high  flank. 
Quarters,  symmetrical,  medium  length  and  width,  not  too  sloping,  well 
rounded,  muscular 

Objections,  narrow,  too  short,  too  steep. 
TaD,  full,  well  set,  fine  in  quality 

Objectiona,  coarse,  stlflT 
Stifies  and  gaskins,  muscular,  f  ul  1.  short,  strong 

Objections,  lacking  in  muscle. 
Hock,  sound,  wide,  strong,  without  too  great  an  angle  and  free  from 
meatinem 

Objections,  narrow,  puffed,  meat  v. 
Knees,  neither  sprung  nor  calf  kqeed,  broad,  straight,  strong 

Objections,  narrow,  weak,  crooked. 
Gannons,  short,  flat,  broad,  smooth,  fine  quality,  yet  with  abundant 
substance 

Objections,  round,  spongy,  deficient  in  size. 
Pasterns,  strong,  medium  length,  sound,  clean,  sloping 

Objections,  too  short,  stiff. 
Feet,  medium  height,  good  size,  round,  straight,  squarely  set,  free  from 
contracted  heel?;  soles  and  walls  tough;  frog  full  elastic 

Objections,  flat,  shelly;  narrow,  contracted. 

Color,  charac terlstic  of  breed 

Size,  fifteen-three  to  sixteen-three  hands  and  weight  proportional 

Coatandskin:  skin  soft,  pliable;  hair  fine,  silky 

Objections,  coarse,  shaggy;  hide  unyielding. 
Action,  strong,  elastic,  straight,  even,  vigorous 

Objections,  low  headed,  awkward,  sluggish. 
Symmetiy  and  style,  well  proportioned;  podtion  of  horse  when  standing 
and  carriage  when  In  motion,  easy,  graceful,  strong 


Total - 


yoTK. — Under  the  head  of  *•  Objection.**"  only  a  few  of  the  most  common  are  named.    Other  defects 
should  be  scored  according  to  their  Importance. 

South  Dakota  A^icultural  Ck)lle^. 

Same  as  the  Iowa  card  (see  p.  28)  for  draft  horses,  with  the  exception  that  under  form  the  term 
"low  set"  18  omitted. 
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The  State  Asrricultural  and  Mechaaioal  College  of  the  TJni^ersity  of 

Tennessee. 


Scale  of  points. 


Perfect  i    Stadent's 


score. 


score. 


A.  General  appearance: 

1.  Weignt,  1,600  pounds  or  over;  a^o, -^j  color, 

2.  Heiffht,  14  hands  and  up;  estimated, hands;  actual, hands 

8.  Goniormatlon,  broad,  massive,  proporMoned 

4.  Quality, bone  smooth:  tendons  well  deflned;  skin  and  hair  fine 

6.  Action,  step  smooth,  long,  active:  trot  rapid,  straight,  regular 

6.  Temperament,  energetic;  disposition  good 

B.  Head  and  neck: 

7.  Head,  well  deflned;  sice  medium 

8.  Muzzle,  ^ne;  nostrils  large;  lips  thin,  corresponding 

9.  Eyes,  full,  bright,  clear;  eyelids  oval 

10.  Foienead,  broad,  full 

11.  Ears,  size  medium;  wel  1  carried 

12.  Neck,  muscled;  crest  high;  throatlatch  fine;  windpipe  large 

C.  Fore  quarters: 

18.  Shoulder,  long, smooth,  oblique,  extending  into  back 

14.  Arm,  short,  muscled,  thrown  downward  and   backward;  forearm  well 

muscl^,  long,  wide 

15.  Knees,  clean,  wide,  straight,  deep,  strongly  supported;  cannons  short, 
wide;  tendons  large,  set  back 


16.  Fetlocks,  wide,  straight,  strong;  imstems.  strong,  sloping 

'■    ""    '    '  "  ■  '  sole  concave;  bars  strong; 


frog; 


17.  Feet, size  medium, even:  horn  dense 
prominent,  elastic;  heelH  wide 

.  Body:*^ 

18.  Withers,  well  muscled 

19.  Chest. deep,  wide,  low;  girth  large 

20.  Ribs,  long,  sprung,  close 

21.  Back,  straight,  short,  broad,  muscled 

22.  Loins,  wide,  short,  thick 

23.  Underline,  long;  flank  let  down 

Hind  quarters: 

24.  Hips, smooth,  wide, level;  croup, long, wide,  muscular 

25.  Tail,attachea  high,  well  carried 

26.  Thighs,  long,  muscular 

27.  Quarters,  heavily  muscled, deep 

28.  Gaskiu,  wide,  muscled 

29.  Hock,  well  defined,  wide,  straight;  cannons,  short,  wide;  tendons  set  back . 

90.  Fetlocks,  wide,  straight;  pasterns, strong, sloping,  deflned 

81.  Feet,  size  medium,  even;  horn  dense;  frog  prominent,  elastic;  bars  strong, 

sole  concave;  heels  high,  wide 


Total. 


4    I. 

4     . 
6     . 

\r 

1    '. 

ii: 

1   [. 


2 
2 
2  , 

2 
2 

1  ^ 

4 

1 
2 

2  ' 
2  , 

12  : 
5! 
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Scale  of  poinU. 


Score. 


Stand- 
ard. 


Student's.    Corrected 


General  appearance: 

Age,  as  Indicated  by  teeth 

Height,  estimated, hands;  actual, hands 

Weight,  estimated, pounds;  actual, pounds;  score  ac- 
cording to  age 

Form  and  symmetry,  broad,  massive,  proportioned , 

Quality,  bone  smooth,  hard;  tendons,  lean;  skin  lying  close  to 
bone  and  tendons;  hairline 

Color,  characteristic  of  the  breed 

Action,  step  smooth,  quick,  long;  walk  fast;  trot  rapid, 
straight,  regular 

Temperament,  energetic;  disposition  good 

Head  and  neck: 

Head,  size  medium;  broad  between  the  eyes,  lean I 

Muzzle,  fine;  nostrils  large:  lips  thin,  even I 

Eyes,  full,  bright,  clear,  intelligent 

Forehead,  broad,  full ' 

Ears,  medium  size,  well  carried I 

Neck,  muscled;  crest  high;  throat  clean,  fine;  windpipe  large. . 
Fore  quarters: 

Shoulden,  sloping  moderately,  smooth,  snug,  extending  into 
back 

Arm,  short,  carried  back 

Forearm,  heavily  muscled,  long,  wide 

Knees,  wide,  clean  cut,  straight,  deep,  strongly  supported 

Cannons,  short,  lean,  wide;  sinews  largre,  set  back 

Fetlock,  wide,  clean,  strong,  straight 


Pasterns,  sloping;  strong;  length,  medium  . 
*    *     '  *    *     oloi    '    ' 


Feet, size  large  even;  dark  colored;  horn  dense;  sole  concave; 

bars  strong;  frog  large,  elastic;  heel  wide,  full,  vertical 

Body: 

Chest,  deep,  wide,  low;  girth  large 

Riba,  long,  close,  well  sprung,  making  round  barrel 

Back,  straight,  short,  broad,  mn.scular 

Loins,  wide,  short,  thick,  level 

Underline,  flank  low 

Hind  quarters: 

Hips,  smooth,  wide 

Croup,  wide,  muscular 

Tail,  attached  medium  high,  well  carried 

Thighs,  full,  muscular,  thick  through  hams 

Quarters,  deep,  heavily  muscled 

Gaakins  (or  lower  thighs),  wide,  muscled,  well  down 

Hocks,  large,  bony,  clean  cut,  broad,  thick;  lower  Inside  bound- 
ary not  abrupt. 


Cannons,  upright,  wide,  short;  tendons  large,  strong,  set  back. 

Fetlocks,  wide,  straight,  strong 

Pasterns,  sloping,  strong,  medium  length 

Feet,  size  laige,  even;  horn  dense,  dark  colored;  sole  concave: 
ban  strong;  frog  large,  elastic;  heel  wide,  one-half  length  of 
toe  and  verticalto  the  ground 


Total 

Ettfmated  market  value. 


7  I. 
2  . 

8  '. 
5  . 

1  . 

1  . 

1  . 

•2  . 

1  ;. 

2  '. 
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BUREAU    OF   ANIMAL    INDUSTRY. 


Collegre  of  Agriculture  of  the  University  of  WisconBizi. 


Possible 
score. 

Points  deficient. 

Kcal^  of  poinU. 

Student's 
score. 

Corrected. 

Age 

General  appeanince— 29  points: 

Height,  e8ti mated, hands:  actual, hands 

Weight,  over  1.600  pounds;  estimated, pounds;  score  ac- 
cording to  age 

6  ' 

4    

6    

Form,  broad,  massive,  proportioned 

Quality,  bone  clean,  strong;  tendons  lean,  well  defined;  skin 
and  hair  fine;  feather,  when  present,  silky 

Action,  step  smooth,  quick,  long:  trot  rapid,  straight,  regular  . 
Temperament,  energetic;  disposition  good 

10  1 

2    ' 

Head  and  neck— 8  points: 

Head,  clean  cut;  size  good 

1    

Muzzle,  fine;  nostrils  large,  flexible;  lips  thin,  even 

1    

Eyes,  full,  bright,  clear 

1    

Forehead,  broad,  full 

1    

Ears,  size  medium;  well  carried 

1    

Lower  jaw,  angles  wide;  space  clean 

1 
2 

8 

1 
2 

Neck,  muscled,  arched;  throatlatch  fine;  windpipe  large 

Fore  quarters— 22  points: 

Shoulder,  slightly  sloping,  smooth,  snug,  extending  into  back  . 
Arm,  short,  thrown  back,  well  set 

Forearm,  heavily  muscled,  long,  wide 

1 

Knees,  clean,  wide,  straight  deep,  strong 

2 
2 
1 

Cannons,  short,  clean,  wide:  tendons  large,  set  back 

.   .... 

Fetlocks,  wide,  straight,  strong 

PajBterns,  wide,  straight,  strong 

3 

H 
2 

t 

Feet,  size  large,  even;  horn  dense:  sole  concave;  bars  strong: 
frog  large,  elastic;  heel  wide,  one-half  length  of  toe  and 
vertical  to  ground 

; 

Body— 9  points: 

Chest,  deep,  wide,  low;  girth  large 

1 

Ribs,  deep,  well  sprung  closely  ribbed  to  hip 

2 
2 



Back,  straight,  short,  broad,  muscular 

:       .. 

Loins,  thick,  wide,  short,  straight 

2 

1 

2 
3 
4 

2 
2 

8 
2 

1 
2 

6 

Underline,  flank  low 

1 

Hind  quarters— 32  points: 

Hips,  wide,  smooth 

1 

Croup,  wide,  muscular 

Thigns,  deep,  heavily  muscled....            

Sti fles,  strong,  muscular 

1      

Gaskius  (or  lower  thighs)  wide,  muscular. . 

Hocks,  Clean  cut,  wide,  straight,  strong 

Cannons,  short,  wide:  tendons  large,  set  back 

1..: 

Fetlocks,  wide,  straight,  strong 

Pasterns,  strong,  sloping,  lengthy 

1 

Feet,  size  large,  even;  bom  dense;  color  dark;  sole  concave: 
bars  strong;  frog  laige,  elastic;  heel  wide,  one-half  length 
of  toe  and  vertical  to  ground 

Total 
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MTJIiSS. 
State  Agricultural  and  Kechanical  College  of  the  TTniversity  of  Tenneosee. 


Scale  of  points. 


A.  Geneml  appearance: 

1.  Weight,  900-1 ,200  pounds;  age, ;  color. 

2.  Hi'if  ht,  14  hands  and  up;  estimated, handn;  actual, hands 

8.  Conformation,  symmetrical,  smooth 

4.  Quality,  bones  clean:  tendons  defined;  skin  and  hair  fine 

5.  Action,  step  smooth,  long,  active:  trot  rapid,  straight,  regular 

6.  Temperament,  energetic;  good  disposition 

B.  Head  ana  neck: 

7.  Head,  well  defined;  size  medium 

8.  Muzzle,  fine;  noetrlls  large;  lips  thin  and  corresponding 

9.  Eyes,  full,  bright,  clear 

10.  Forehead,  flat,  broad,  full 

11.  Ears,  large,  well  carried,  tapering 

12.  Neck,  muscled,  crested;  throatlatch  defined:  windpipe  laige 

C.  Fore  quarters: 

13.  8houlder,  long,  sloping,  well  muscled 

14.  Arm,  short,  muscled,  thrown  well  forward  and  backward;  forearm  well 

muscled,  long,  wide 

15.  Knees,  wide,  clean,  straight,  deep,  well  supported;  cannons  short,  wide; 

tendons  well  defined 

16.  Fetlocks,  wide,  straight,  strong;  pasterns  short,  clean,  straight,  angle 

with  ground  45  degrees 

17.  Feet,  size  medium,  even;  horn  dense;  sole  concave;  bars  strong;  frog 

ftrominent,  elastic;  heel  wide,  high 
thers,  smooth,  well  muscled,  continuous  with  neck  and  back 

D.  Body: 

19.  Chest,  deep,  low ;  girth  large 

20.  K  i  bs,  long,  spru ng,  c lose 

21.  Back,  straignt,  short,  well  muscled 

22.  l^lns,  wide,  short,  thick , 

23.  Underline,  long;  flank  low 

K.  Hind  <juarten: 

24.  Hip,  smooth,  wide,  level;  croup  wide,  muscular 

25.  Tall,  attached  hiffh,  well  carried 

26.  Thighs,  long,  well  muscled,  open  angled 

27.  Quarters,  heavily  muscled,  deep 

28.  6ask in,  wide,  muscled 

29.  Hocks,  wide,  well  defined,  strongly  supported,  straight;  cannons  short, 

wide;  tendons  set  back 

30.  Fetlocks,  wide,  straight:  pasterns,  short,  angle  with  ground  56  degrees.. . 
81.  Feet,  medium  dze,  even;  horn  dense;  frog  prominent, elastic;  barsstrong; 

sole  concave;  heel  high,  wide 


Perfect  Student's 
score.        score. 


4  '. 
4    . 

4  1. 

20 ;. 

4    . 

ll 

1  . 

1  . 

1  . 

1  . 

1  I. 


Total 


100 
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BUREAU   OF  ANIMAL  INDUSTRY. 
BEEF  CATTLE. 


1.  Mottle. 

2.  Mouth. 
8.  NofltrU. 

7.  Eye. 

8.  Ear. 

9.  Poll. 

10.  Horn. 

11.  Neck. 

12.  Throat 


Flo.  2.— Points  of  beef  cattle,  side  view. 

13.  Dewlap.  23.  Cmp^. 

14.  Top  of  neck,  or  crest.  25.  Ribs,  or  barrel. 
"  "■        '  "        "  26.  Fore  flank. 

27.  Buck,  or  chine. 


16.  Top  of  shoulder. 

17.  Shoulder. 

18.  Point  of  shoulder. 

19.  Ann. 

20.  Shank. 

21.  Brisket. 

22.  Topllne. 


28.  I»in. 

29.  Hind  flank. 

30.  Underline,    or  bot- 

tom line. 


31.  Hip,    point    of    hip, 

hook,  or  hook  bone*. 

32.  Rump. 
38.  Tailhead. 

35.  Buttocks. 

36.  Thiffh. 
38.  Hock. 
•10.  Navel. 


PiQ.  8.— Points  of  beef  cattle,  front  and  rear  views. 

4.  Lips.  15.  Neck  vein,  or  shoul-    21.  Brisket.  35.  Buttocks. 

6.  Face.  der  vein.  24.  Girth.  37.  TwLst. 

6.  Forehead.  18.  Point  of  Hhoulder.       34.  Pin  bones.  39.  Purse. 
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Alabama  Polytechmc  Institute. 


Scale  of  points. 


General  appearance: 

Wei^rlit,  Bcore  according  to  axe 

Form,  straight,  deep,  broad,  low  set,  styllah;  top  and  nnderilne 

parallel 

Quality,  firm  handling;  hair  fine;  skin  pliable;  bone  dense; 

eyemy  fleshed 

Condition,  deep,  even  covering  of  firm  flesh,  especially  in 

region  of  valuable  cuts 

Objections,  undersize;  unequal  development;  too  fine  bone; 

patcbinesB. 
Head  and  neck: 

Muzzle,  broad,  moist;  mouth  large;  Jaw  wide;  nostrils  large. . . . 

Eyes,  large,  clear,  placid 

Face,  short,  quiet,  expresaive 

Forehead,  broad,  full 

Ears,  size  medium;  texture  fine 

Horns,  oval;  texture  fine;  Rise  medium 

Neck,  short,  thick;  chest  clean 

Objections,  coarse  or  slim  head. 
Pore  quarters: 

Shoulder  vein,  full,  meetiug  shoulders  well 

Shoulder,  covered  with  flesh,  medium  broad  above 

Brisket,  advanced;  breast  wide 

Dewlap,  skin  not  too  loofie  and  drooping 

Legs,  straight,  short;  arm  full;  shanK  fine,  smooth 

Objections,  coarw  or  high  shoulder  points;  narrow  breast. 
Body: 

Chest,  full,  deep,  wide;  girth  large;  crops  full 

Ribs,  long,  arched,  thickly  fleshed 

Back,  broad,  straight,  smooth,  even 

Loin,  thick)  broad , 

Flank,  full ,  even  with  underl i n e 

Objections,  narrow,  shallow  chest;  thin  loin;  flat  ribs;  narrow 

back. 
Hind  quarters: 

Hips,  smoothly  covered;  distance  apcut  in  proportion  to  other 

parts , 

Rump,  long,  wide,  even;  tailhead  smooth,  not  patchy 

Pin  bones,  not  prominent,  far  apart , 

Thighs,  full,  deep,  wide 

Twist,  full,  deep,  plump , 

Pone,  full,  indicating  fleshiness 

Legs,  straight,  short;  shank  fine,  smooth 

T^tal 


Possible 
score. 


Student's 
score. 


2  . 
2  I. 
1    . 

1  . 

2  ,. 


10  ! 


Judge's 
score. 
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BUREAU   OF   ANIMAL   INDUSTRY. 


The  State  AgrJ^icultural  College  of  Colorado. 


Scale  of  ix)inUi. 


P(*rfect 
score. 


(ieneral  appeamnce: 

Weight.  f*coTe  according  to  age 

Form,  topline  and  underline  stmight.  deej),  broad,  low  »et.  ntyliith 

Quality,  firm  handling;  hair  fine;  skin  pliable:  lx)ne  dcnMc;  evenly  fleshed 

(Vmditlon,  deep,  even  covering  of  lirm  flesh,  especially  in  regions  of  valuable  cuts. 
Head  and  neck: 

Muzzle,  broad;  mouth  large;  jaw  wide;  noHtriKs  large 

Kyi*s,  large,  clear,  placid 

Face,  short:  expression  quiet 

Fiirehead,  broad,  full 

Ears,  size  medium;  texture  fine 

Honis,  oval;  texture  fine;  size  medium 

Neck,  thick,  short;  throat  clean , 

Fore  (juarters: 

ShiMildcr  vein,  full 

Shoulder,  covered  with  flesh,  compact  on  top,  smooth , 

Brisket,  advanced:  breast  wide 

Dcwhip,  skin  not  too  loose  and  drooping 

lycgs,  straight,  short;  arm  full;  shanlc  fine,  smooth 

liody: 

(?hcst.  full,  deep,  wide;  girth  large;  crops  full 

Kibs,  long,  arched,  thickly  fleshed 

Back,  broad,  straight,  smooth,  even 

lioin,  thick,  broad 

Flank,  full,  even  with  underline .- 

Hin<!  quarters: 

Hips,  sm(M>thly  covered ;  distance  apart  in  proportion  with  other  parts 

Rump,  long,  wide,  even;  tall  head  smooth,  not  patchy 

Pin  bones,  not  prominent,  far  apart 

Thighs,  full,  deep,  wide 

Twist,  deep,  plump 

Purse,  full,  indicating  fleshiness 

Legs,  straight,  short;  shank  fine,  smooth 


6 

10 
10 

lu 

1 
1 
1 

1 
I 
1 
1 


Total. 


Colleg^e  of  Agriculture  of  tho  University  of  Illinois. . 


J^<*alc  fif  points. 


Poasible  I  Student's 
score.  score. 


(fcncrul  appearance — 40  points: 

Weight,  estiuiated, pounds;  actual, pounds;  accord- 
ing to  age 

Form,  topline  and  underline  straight,  deep,  broad,  low  set, 
stylish 

Quality,  handling  Arm;  hair  fine;  skin  pliable;  bone  dense, 
dean;  evenly  fleshed,  without  tics  or  rolls 

Condition,  deep,  even  covering  of  firm  flesh,  especially  in  re- 
gion of  valuable  cuts 

Head  and  neck — 7  points: 

M lizzie,  mouth  large;  lips  thin;  nostrils  large 

Kyes.  large,  clear,  placia 

Face,  short,  quiet,  expressive 

Forehead,  broad,  full 

Kars.  size  rae<lium;  texture  fine 

Nc<'k.  thick,  short:  throjit  clean 

Fore  quarters— 9  points: 

Shoulder  vein,  full 

Shoulder,  covered  with  flesh,  compact  on  top,  snug 

Brisket,  advanced;  breast  wide 

Dewlap,  skin  not  tt>o  loose  and  drooping t 

U'gs,  straight,  short;  ann  full;  shank  fine,  smooth 

Body— 30  points: 

Chest,  full,  deep,  wide:  girth  large;  crops  full 

Ribs,  long,  arched,  thickly  fleshed 

Back,  broad,  straight 

Loi  11.  thick,  broad 

Flank,  full,  even  with  underline 

Hind  quarters— 14  points: 

Hips,  smoothly  covered;  distance  apart  in  projwrtion  with 
other  parts  .'. .' 

Rump.  long,  wide,  even;  tall  hwid  smooth,  not  patchy , 

Pin  bones,  not  prominent,  far  apart 

Thighs,  full 

Twist,  deep,  plump,  indicating  fleshiness 

Legs,  straight,  short;  shank,  fine,  smooth , 


10 
10 
10 

10 

~   I 

1 

1 

I 

I 

1 

2 


C(»iTected. 


ToUil  . 


•i 

4 





g 

8 

2 

2 
2 

1 
3 
4 

2 



100 
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School  of  Agriculture  of  IPurdue  University. 

xceptionn:  Under  U^^,  ^u...,     ^^^e^^, 
re  are  also  Home  Rlifirht  differences  in 

Iowa  State  College  of  Agriculture  and  the  Kechanic  Arts. 


Same  aa  the  Illinoifl  card  (see  p.  42),  with  the  following  exceptions:  Under  face,  omit  "quiet;" 

under  Tump,  read  "tallhead  wide,  anooth,  not  patchy."    Thi«n  " 

phraiteolomr. 


Scale  of  pointii. 


General  appearance: 

1.  Weight, pounds;  score  according  to  age 

2.  Form,  topllne  and  underline  straight;  deep,  broad,  low  Ket,  stylish 

3.  Quality,  hair  flue;  skin  pliable;  bone  dense,  clean;  firm  covering  of  flesh  without 

any  ties  or  rolls 

4.  Condition,  deep,  even  covering  of  firm  flesh,  especially  in  regions  of  valuable  outs . 
Head  and  neck:  » 

5.  Muzzle,  broad;  mouth  large;  jaw  wide;  nostrils  large 

6.  Eyes,  large,  clear,  placid 

7.  Face,  short;  expression  quiet 

8.  Forehead,  broad,  full 

9.  Earn,  size  medium;  texture  flue 

10.  Horns,  oval;  texture  fine;  size  medium 

11.  Neck,  thick,  short;  throat  clean 

Fore  quarters: 

12.  Shoulder  vein,  full 

13.  Shoulder,  covered  with  flesh,  compact  on  top,  smooth 

14.  Brisket,  advanced;  breast  wide 

15.  Dewlap,  skin  not  too  loose  and  drooping 

16.  LegSf  straight,  short;  arm  full;  shanlc  flue,  smooth 

Body: 

17.  Chest,  full,  deep,  wide;  girth  large:  crops  full 

IS.  Ribs,  long,  arched,  thickly  fleshed 

19.  Back,  broad,  straight,  smooth,  even ^ 

a).  Loin,  thick,  broad. 

21.  Flank,  full,  even  with  underline 

Hind  quarters: 

22.  Hips,  smoothly  covered;  distance  apart  in  proportion  with  other  parts 

23.  Rump,  long,  wide,  even;  tailhead  smooth,  not  patchy 

24 .  Pin  bones,  not  prominent,  far  apart 

25.  Thighs,  full,  deep,  wide 

26.  Twist,  deep,  plump 

27.  Pnrae,  full,  indicatii^g  fleshiness 

28.  Legs,  straight,  short;  shank  fine,  smooth 

Total 


Perfect 
score. 


10 
10 

10 
10 

1 
1 
1 
1 
1 
1 
1 

2 
2 
1 
1 
2 

4 

8 
10 
8 
2 

2 
2 
1 
2 
2 
2 
2 


100 


TfaTiiiaa  State  Agricultural  College. 

Same  as  the  Iowa  card  (see  above)  for  beef  cattle,  with  the  following  exceptions:  Under  <. 
read  "firm  handling;  hair  fine;  skin  pliable;  bone  dense;  evenly  fleiihed."    under  shoulder,  omit 
"compact  on  top,  smooth." 

Agricultural  and  Kechanical  College  of  Kentucky. 

Same  as  Iowa  card  (see  above),  except  that  under  quality  read  "  firm  handling;  hair  fine;  skin  pli- 
able; bone  dense;  evenly  fleshed." 

Maryland  Agricultural  College. 

Same  as  Michigan  card  (see  p.  44),  with  one  exception:  Under  twist,  read  "deep,  full." 
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BUREAU   OF   ANIMAL   INDUSTRY. 
Ificblgan  State  Afirricoltnral  College. 


Scale  of  poind. 


Pei^      Student's 
feet,      estimate. 


Corrected. 


General  appearance: 

Age,  estimated, :  corrected, 

Weight,  estimated, pounds;  corrected, pounds. 

Form,  square,  blocky,  broad,  top  and  bottom  lines  straight 

Quality,  hair  fine,  soft;  skin  mellow,  loose,  pliable,  of  medium 

thickness;  bone  line,  clean 

Temperament,  quiet 

Style  


Head  and  neck: 

Muzzle,  clean  cut,  fine;  month  laige;  lips  thin;  nostrils  wide, 

open 

Face,  short,  clean,  symmetrical 

Eyes,  full,  bright,  placid 

Forehead,  broad 

Ears,  size  medium;  texture  fine;  covered  with  fine  hair 

Horn,  waxy;  texture  fine 

Neck,  thick,  short,  set  firmly  on  shoulders 

Pore  quarters: 

Shoulder,  compact,  well  covered  with  flesh 

Chest,  full,  deep,  thick  through  the  heart 

Brisket,  deep,  moderatelv  projecting;  brea.st  wide 

Legs,  straight,  short,  wide  apart,  strong;  bone  clean;  arm  full  . . 


Body: 

Girth, feet, inches 

Crops,  full 

Ribs,  well  sprung,  arched,  deep 

Back,  broaa,  straight,  short 

Loin,  full,  thick,  broad 

Flank,  full,  low,  thick,  making  underline  straight 

Uind  quarters: 

Hips,  wide  apart,  smooth 

Rump,  long,  level,  wide 

Pin  bones,  not  prominent,  far  apart 

Tail,  base  smooth;  bone  fine,  clean;  hair  of  switch  fine  . 

Thigh,  full,  well  fleshed 

Twist,  deep 

Purse,  full 

Legs,  short,  straight;  bone  fine,  clean 

Total 


20 


11 
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College  of  Agriculture  of  the  XTniversity  of  Minnesota. 


Scale  of  points. 


Perfect 
score. 


General  appearance: 

1.  Weupht,  score  according  to  age 

2.  Form,  topline  and  underline  straight;  deep,  broad,  low  set,  stylish 

3.  Quality,  nair  fine;  skin  pliable;  bone  dense;  flesh  firm,  even,  deep,  especially  in 

regions  of  valuable  cuts 

4.  Condition,  good  health;  vigorous;  fat  abundant,  evenly  distributed 

Head  and  neck: 

5.  Muzzle,  broad;  mouth  large;  jaw  wide;  nostrils  large 

6.  Eyes,  large,  clear,  placid 

7.  Face,  short;  expression  quiet .- 

8.  Forehead,  broad,  full 

9.  Ears,  size  medium:  texture  fine 

10.  Horns,  oval;  texture  fine;  size  medium 

11.  Neck,  thick,  short;  throat  clean 

Fore  quarters: 

12.  Shoulder  vein,  full 

13.  Shoulder,  covered  with  flesh,  compact  on  top,  smooth 

14.  Brisket,  advanced;  breast  wide 

16.  Dewlap,  skin  not  too  loose  and  drooping 

16.  Legs,  straight,  short;  arm  full;  shank  fine, 'smooth 

Body: 

17.  Chest,  full,  deep,  wide;  girth  large;  crops  full 

18.  Rib«,  long,  arched,  thickly  fleshed 

19.  Back,  broad,  straight,  smooth,  even 

20.  Loin,  thick,  broad 

21.  Flank,  full,  even  with  underline 

Hind  quarters: 

22.  Hips,  smoothly  covered;  distance  apart  in  proportion  with  other  parts 

23.  Rump,  long,  wide,  even;  tall  head  smooth,  not  patchy 

24.  Pin  bones,  not  prominent,  far  apart 

25.  Thighs,  full,  deep,  wide 

26.  Twfet .  deep,  plump 

27.  Purse,  full,  indicating  fleshiness 

28.  Legs,  straight,  short;  shank  fine,  smooth 

Total 


10 
10 

12 

8 

1 
1 
1 
1 
1 
1- 
I 

2 
2 

1 
1 
2 

4 

8 
10 
8 
2 

2 
2 
1 
4 
1 
1 
2 


100 


Digitized  by 


Google 


46 


BUREAU    OF    ANIMAL   INDUSTRY. 


Colleg'e  of  AgTiculture  and  the  Kechauic  Arts  of  the  University  of  Missouri. 


Scale  of  points. 


Per- 
fect. 


General  appearance: 

Age,  estimated, :  corrected, 

weight,  estimated, poundn;  corrected, pounds. 

Form,  square,  blocky,  broad;  top  and  bottom  lineR  straight 

Quality,  fine,  siAt  hair;  skin  mellow,  loose,  pliable,  of  medium 

thickness;  bone  fine,  clean 

Temperament,  quiet 


Student's 
estimate. 


Correcied, 


f  lead  and  neck: 

Muzzle,  clean  cut,  fine;  mouth  large;  lips  thin;  nostrils  wide, 

open 

Face,  short,  not  lean 

Eyes  full,  bright,  clear 

Forehead,  broad,  full,  high 

Ears,  size  medium;  texture  fine;  covered  with  fine  hair 

Horn,  waxv;  texture  fine 

Neck,  thick,  short,  set  firmly  on  shoulders 


Fyre  quarters; 

Shoulder  vein,  full 

Shoulder,  compact,  well  covered  with  flesh 

Chest,  full,  deep,  thick  through  the  heart 

Brisket,  deep,  moderately  projecting;  breast  wide 

Legs,  straight,  short,  wide  apart;  bone  strong,  clean;  arm  full  ... 


Body: 

Girth,  large;  estimated, ;  corrected, , 

Crops,  full , 

Ribs,  well  sprung,  arched,  deep,  thick  fleshed , 

Back,  broad,  straight,  short 

Loin,  full,  thick,  broad 

Flank,  full,  low,  thick,  making  underline  straight 

Hind  quarters: 

Hips,  wide  apart,  smooth , 

Rump,  long,  level,  wide , 

Pin  bones,  not  prominent,  far  apart , 

Tail,  base  smooth;  bone  fine,  clean;  hair  of  switch  fine. 

Thigh,  full,  well  fleshed , 

Twwt,  deep , 

Legs,  short,  straight;  bone  fine,  clean , 

Total 
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Kew  Hampshire  Colleg>e  of  Agricultiire  and  the  Kechanic  Arts. 


Points  defloient. 


Scale  of  points. 


IVrfwt    r 

wore.  I  Student's  I 
I      score.      I 


CorreclofL 


A.  (general  appearance: 

Weight,  estimated, pounds;  actual, pounds;  score  ac- 
cording to  age 

Form,  topline  and  underlines  straight;  deep,  broad,  low  at'i 

Quality,  handling  firm;  hair  fine;  skin  pliable;  bone  dense; 

evenly  fleshed 

Style,  active,  upstanding , 

Temperament , 

B.  Heifcd  and  neck: 

Muzzle,  fine;  mouth  large;  lips  thin;  nostrils  large 

Byes,  large,  clear,  placid , 

Face,  short;  expression  quiet , 

Forehead,  broad,  full 

Ears,  size  medium;  texture  fine 

Neck,  thick,  short;  throat  clean 

C.  Fore  quarters: 

Shoulder  vein ,  full 

Shoulder,  covered  with  flesh,  compact  on  top.  snug 

Brisket,  advanced ;  breast  wide , 

Dewlap,  skin  not  too  loose  and  drooping 

Legs,  straight,  short;  arm  full ;  shanlc  fine,  smimth 

D.  Body: 

Chest,  full,  deep,  wide;  girth  large;  crops  full , 

Ribs,  long,  arched,  thickly  fleshed 

Back,  broad,  straight 

Loin,  thick,  broad 

Flank,  full,  even  with  underline 

E.  Hindquarters: 

Hipe,  smoothly  covered;  distance  apart  in  proportion  with  other 

parts 

Romp,  long,  even,  wide;  tailhead  smooth,  not  patchy 

Pin  boncfl,  not  prominent,  far  apart 

Thighs,  full 

Twist,  deep,  plump 

Purse,  full,  indicating  fleshiness 

Legs,  straight,  short;  shank  fine,  smooth 

Total 


10 
ft 
6 
5 


100 


Kew  Kexico  College  of  Agriculture  and  Kechanic  Arts. 

Same  as  the  Iowa  card  (see  p.  43}  for  beef  cattle,  with  the  following  exception:  Under  quality,  read 
'firm  handling;  hair  fine;  skin  pliable;  bone  dense;  evenly  fleshed.^' 

Korth  Carolina  College  of  Agriculture  and  Mechanic  Arts. 
Same  as  the  New  Hampshire  card  (see  above)  for  beef  cattle. 
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BUREAU    OF   ANIMAL    INDUSTRY. 


North  Dakota  Agricultural  College. 


Scale  of  points,  a 


Points  deficient. 

Perfect; ,  — 

score.     Student's  | 
'     score. 


CorrwUfd- 


Oeneral  Appearance:  I 

Weight,  estimated, nounds;  according  to  age 

Form,  topline  and  underline  otralght;  deep,  broad,  low,  set,  ' 

stylish I 

Quality,  handling  firm;  hair  fine;   skin   pliable;  bone  dense;  I 

even  i y  fl esh ed I 

Temperament,  quiet | 

Head  and  neck; 


Muzzle,  mouth  large;  lips  thin;  nostrils  large. 
~        '  *  *   ?ia . . 


Eyes,  large,  clear,  placii 
Face,  short;  expression  quiet 

Forehead,  broad,  full i 

Ears,  size  medium;  texture  fine I 

Neck ,  thick,  short:  throat  clean I 

Fore  quarters:  i 

Shoulder  vein,  full i 

Shoulder,  covered  with  flesh,  compact  on  top,  snug 

Brisket,  advanced ;  breast  wide \ 

Dewlap,  skin  not  too  loose  and  drooping I 

Legs,  straight,  short;  arm  full;  nhank  fine,  smooth 

Body:  I 

Chest,  full,  deep,  wide;  girth  la rge:  crops  full i 

Ribs,  long,  arched,  thickly  fleshe<l ' 

Back ,  broad,  straight ' 

Loins,  thick,  broad 

Flank,  full,  even  with  underline 

Hind  quarters: 

Hips,  smoothly  covered;  distance  apart  in  proportion  with  other 

parts 

Rump,  long,  even,  wide;  tallhead  smooth,  not  patchy 

Pin  bones,  not  prominent,  far  apart 

Thighs,  full 1 

Twist,  deep,  plump 

Purse,  full.  Indicating  fleshiness > 

Legs,  straight,  short;  shank  fine,  smooth 


Total. 


8   . 
5   . 

1    . 
1  1. 

»;: 

1  '. 

2  I. 


4  . 

5  . 
3  '. 

3  . 

4  . 

2  . 

3  1- 


100 


a  After  Craig. 
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Tlie  Collegre  of  A^culture  and  Domestic  Science,  Ohio  State  Unxvenity. 


Scale  of  points. 


-tuLndi. 


M  eaMurements : 

Height,  at  withers. hands;  height  at  sternum, 

H  eart  ^rth . ;  length  of  body, , , 

Wei^h  t ,  estimated, pounds;  actual, pounds , 

A.  General  appearance: 

Size.  Before  according  to  age  and  breed;  mature  bulls,  2,000;  ma- 
ture cows,  1,600;  30-month  steers,  1,900  pounds 

Form,  body  resembling  parallelogram:  long,  broad,  deep,  low; 
topUne  and  underline  straight;  equally  and  smoothly  devel- 
oped throughout;  symmetrical ^. . . 

Quality,  hair,  soft,  silky,  assuming  a  thiclc  furry  character  in 
winter,  not  coarse,  wiry,  or  harsh;  skin  rather  thick,  pliable 
to  touch,  not  papery,  covering  a  mellow  elastic  cushion  of 
evenly  distributed  flesh;  bone  aense,  clean 

Constitution  and  temperament,  vigorous,  but  mild  and  quiet: 
carriaire  graceful;  step  Arm;  bulls  showing  masculinity  and 
indiviaufuity ;  cows  showing  femininity  and  refinement 

B.  Head: 

Size,  medium;  parts  well  defined;  substantial;  face  rather  short . 
Muzzle,  broad,  lull;  mouth  and  nostril  large  .... 

Eyes,  large,  clear,  placid,  wide  apart 

Forehead,  broad,  only  moderately  dished;  in  bulls  preferably  full . 

Horns,  textu re  good;  neat,  but  strong,  typical  of  breed 

Ears,  size  and  texture  medium;  broad  rather  than  long;  under 
good  con  trol 

C.  Fore  quarters: 

Neck,  thick,  short,  iniiienslbly  joining  the  body  at  all  points; 

throat  clean;  bulls  showing  decided  crest 

Shoulders,  not  too  prominent;  blades  well  covered  with  flesh 

and  not  too  upright;  compact  on  top 

Breast,  broad,  deep;  brisket  advanced;  dewlap  not  too  loose  and 

drooping 

Legs,  snort,  straight,  well  placed;  arm  full;  shank  fine 

D.  Body: 

Chest,  deep,  wide,  full;  heart  girth  large;  crops  fllling  up  even 
behind  snoulders;  sternum  level,  full;  stomach  not  too  promi- 
nent, making  underline  straight 

Back,  broad,  level,  straight,  well  covered  with  flesh;  spinal  col- 
umn not  evident 

Loin,  broad,  level,  straight,  well  covered  with  flesh 

Ribs,  long,  convex,  close,  thickly  fleshed,  not  evident 

Flanks,  full,  thick,  low,  even  with  underline 

£.  Hind  quarters: 

Hips,  wide  apart  but  not  prominent,  especially  in  bulls;  well  and 
smoothly  covered 

Rump,  long,  wide,  well  covered  with  flesh  mo  as  to  carry  straight 
lines  from  hips  to  tailhead  and  to  pin  bones;  pin  bones  good 
distance  apart,  but  not  prominent  or  patchy 

Tail,  flat  ana  broad  at  root,  flttlng  closely  and  smoothly  to  back 
line;  fine 

Thighs,  carrying  large  amount  of  flesh,  as  indicated  by  width, 
thickness,  ana  by  well  descended,  square,  upright  or  slightly 
rounded  bullocks  and  low  twist;  in  steers,  purse  full,  indica- 
ting fleshiness 

Lnts,  straight,  short;  shank  fine;  standing  firmly  on  feet;  proper 
distance  apart 


Points  deficient. 


s^i^  I  Stud^f  8    Corrected. 


Total. 


8 
8 

10 


100 
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Oklahoma  Agrricultural  and  Kechanical  College. 


Scale  of  points. 


General  appearance — 40  points: 

Weight.  12  months,  800  pounds;  18  months.  1.100  pounds:  24 
months,  1,300  pounds;  36  months,  1,700  pounds.  Estimated, 
pounds;  actual pounds;  score  according:  toa^e 

Form,  topllne  and  underline  straight;  deep,  broad,  low  set, 
stylish 

Quality,  Arm  handling;  hair  fine:  skin  pliable;  bone  dense, 
clean;  evenly  fleshra,  without  ties  or  rolls 

Condition,  deep,  even  covering  of  firm  flesh,  especially  in 

r^on  of  valuable  cuts 

Head  and  neck— 7  points: 

Muzzle,  broad;  lips  moderately  thin;  nostrils  large 

Eyes,  large,  clear,  placid 

Face,  short;  expression  quiet 

Forehead ,  broad,  full 

Ears,  size  medium:  texture  fine 

Neck,  thick,  short;  throat  clean 

Fore  quarter*— 9  points: 

Shoulder  vein,  full %.m : 

Shoulder,  covered  with  flesh,  compact  on  top,  smooth 

Brisket,  advanced;  breast  wide 

Dewlap,  skin  not  too  loose  and  drooping 

Legs,  straight,  short;  arm  full ;  shank  flne,  smooth 

Body— 80  points: 

Chest,  wide,  deep,  full;  girth  large;  crops  full 

Ribs,  long,  arched,  thickly  fleshed 

Back,  broad,  straight,  smooth 

Loin,  thick,  broad^  extending  well  forward 

Flank,  full,  even  with  underline 

Hind  quarters— 14  points: 

Hips,  smoothly  covered;  distance  apart  in  proportion  to  other 
parts 

Rump,  long,  wide,  even;  tailhead  smooth,  not  patchy 

Pin  bones,  not  prominent,  far  apart 

Thighs,  full,  wide 

Twist,  plump,  deep:  purse  in  steers  full,  indicating  fleshiness 

Legs,  straight,  short;  shank  fine,  smooth 

Total 


Possible 
score. 


Name  of  animal. 


1 
1 
1 
1 
1 
2    . 

.1 
W: 

4  I. 
8  ,- 
8    . 

8    . 

2  i. 


100  : 


Ore^n  State  Agricultural  College. 


Scale  of  points. 


Possible 
score. 


Student's 
estimate. 


Corrected. 


1.  Weight,  estimated, pounds;  actual, pounds 

2.  Form,  toplineand  underline  straight:  deep,  broad,  low  set 

8.  Quality,  firm  handling;  hair  fine:  skiii  pliable;   bone  dense; 

evenly  fleshed 

4.  Style,  active,  upstanding 

5.  Temperament 

6.  Muzzle,  flne;  mouth  large;  lips  thin:  nostrils  large 

7.  Eyes,  large,  clefir,  placid 

8.  Face,  short;  expression  quiet 

9.  Forehead,  broad,  full , 

10.  Ears,  size  medium;  texture  flne 

11.  Neck,  thick,  short;  throat  clean 

12.  Shoulder  vein .  full 

13.  Shoulders,  covered  with  flesh,  compact  on  top,  snug , 

14.  Brisket,  advanced;  breast  wide , 

16.  Dewlap,  skin  not  too  loose  and  drooping 

16.  Legs,  straight,  nhort:  arm  full;  shanlc  flne.  smooth 

17.  ('host,  full,  deep,  wide:  girth  large;  crops  full 

IK.  Ribs,  long,  arched,  thickly  fleshed , 

19.  Back,  broad,  straight ~ , 

20.  lx>in.  thick,  broad 

21.  Flank,  full,  even  with  underline 

2*2.  Hips,  smoothly  covered;   distance  apart  in  proportion  with 

other  parts 

23.  Rump,  long,  even,  wide;  tailhead  smooth,  not  patchy 

24.  Pin  bones,  not  too  prominent,  far  apart,  level 

26.  Thighs,  full 

26.  Twist,  deep,  plump 

27.  Legs,  stralgnt,  short;  shank  flne,  smooth 

ToUl 


8 
1 
6 
1 
1 
1 
1 
1 
2 
3 
4 
2 
1 
3 
10 
5 
6 


100  1 
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The  PexuiBylvania  State  College. 


Scale  of  points. 


Perfect 
score. 


Points  deficient. 
Student's 


score. 


Corrected. 


General  appearance: 

Weight,  estimated, pounds,  according  to  age 

Form,  topline  and  underline  straight;  deep,  broad,  low  set,  styl- 
ish 


)  thin;  noHtrils  large  . 


Quality,  firm  handling;  hair  fine;  skin  pliable;  bone  dense; 
evenly  fleshed 

Temperament,  quiet 

Head  and  neck: 

Muzzle,  mouth  large;  11] 

Eyes,  lar^re,  clear,  placia 

Face,*short;  exoression  quiet 

Forehead,  broad,  full 

Ears,  size  medium;  texture  flne 

Neck,  thick,  short;  throat  clean 

Fore  quarters: 

Shoulder  vein,  full 

Shoulder,  covered  with  flesh,  compact  on  top,  snug 

Brisket,  advanced;  breast  wide 

Dewlap,  skin  not  too  loose  and  drooping 

Legs,  straight,  short;  arm  full;  tihank  fine,  smooth* 

Body: 

Chest,  full,  deep,  wide;  grirth  large;  crops  full 

Ribs.  long,  arched,  thickly  fleshed 

Back,  broad .  straight 

Loin,  thick,  broad. s 

Flank,  full,  even  with  underline 

Hind  quarters: 

Hips,  smoothly  covered;  distance  apart  in  proportion  with  other 
parts 

Rump,  long,  even,  wide;  tailhead  smooth,  not  patchy 

Pin  bones,  not  prominent,  far  apart 

Thighs,  full 

Twist,  deep,  plump 

Purse,  full,  indicating  fleshiness 

Legs,  straight,  short;  nhank  flne.  smooth 


Total . 


100 


South  Dakota  Agricultural  College. 
6ame  as  the  Iowa  card  (.nee  p.  43)  for  beef  cattle. 
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BUREAU   OF   ANIMAL   INDUSTRY. 


State  Agricultural  and  Mechanical  Oollegre  of  the  University  of  Tennessee. 


ScAle  of  points. 


A.  General  appearance: 

1.  EBtimated  weiffht,  —  pounds;  actual, pounds 

2.  Weight,  aooordlnr  to  age;  yearling,  800;  two-year,  l.'iOO 

8.  Form,  deep,  broad,  low  set:  with  straight  topline  and  underline 

4.  Quality,  hair  fine;  skin  pliable;  bone  dense;  all  parts  evenly  covered  with 

firm  flesh 

6.  Style,  active,  sprightly 

6.  Temperament,  neither  sluggish  nor  wild 

7.  Constitution,  vigorous,  robust,  showing  size  and  substance 

B.  Head  and  neck: 


8.  Muzzle,  fine;  mouth  large;  lips  thin;  nostrils  large. 

9.  Eyes,  large,  clear,  placid 

10.  Face,  short;  expression  quiet 

11.  Forehead,  broad,  full 

12.  Ears,  medium  In  size  and  fine  in  texture 

18.  Neck,  thick,  short;  throat  clean 

Fore  quarters: 

14.  Shoulder  vein,  full 

15.  Shoulders,  smooth,  well  fleshed,  compact  on  top . . . 

16.  Brisket,  extending  well  forward;  breast  wide 

17.  DewUp,  light 

18.  Legs,  straight,  short;  arm  full;  shank  fine,  smooth. 
.  Body: 

19.  Chest,  full,  deep,  wide;  girth  large;  crops  full 

20.  Ribs,  long,  well  arched,  thickly  fleshed 

21.  Back,  broad,  straight 

22.  Loin,  thick,  broad 

28.  Flank  full,  even  with  underline 

.  Hind  quarters: 

24.  Hips,  smooth,  proportionately  wide 

25.  Rump,  long,  even,  wide;  tailhead  smooth 

26.  Pin  bones,  smooth,  well  set  apart 

27.  Thighs,  full 

28.  Twist,  deep,  plump 

29.  Purse,  full 

80.  Legs,  straight,  short;  shank  fine,  smooth 

81.  Tail,  fine , 


Total. 


Pomlble  Studenlf 


score. 


.1- 


score. 


1 

4 
4 

1 
1 
1 
1 
1 
2 

3 

4 

I 

10 

5 
6 

5 
3 

I 
4  ' 
5 

3  I 
4 
•2 
3 

1 


100 
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State  Agricultural  and  Kechanical  Ctollege  of  the  Vniversity  of  Tenneaaee. 


Scale  of  pointa. 


Perfect  Student's 
score.        score. 


I.  Primary  considerationii: 

1.  Weight, poonda 

2.  Size  and  substance,  for  asre 

5.  St>  le,  attractive,  sprightTv;  breeding  apparent 

4-  Appearance,  SQuare,  blocky,  rectangular 

&  Quality,  skin  thin,  loose,  elastic,  mellow;  flesh  Ann;  hair  soft,  fine,  silky, 

II.  Nervous  energy: 

6.  Temperament,  active,  controlled 


7.  EyeSj^lar^e^  clear,  bright,  mild,  placid,  free  from  white. 


8.  Forehead,  broad,  higl 

9.  Ears,  broad,  thin,  active 

10.  Spinal  column,  long,  well  covered 

U.  Navel ,  large,  defined 

III.  Structural  anatomy: 

12.  Contour,  clean-cut,  smooth,  correlated,  symmetrical,  free  from  patchi- 

ness  and  offal 

13.  Head,  medium  In  size;  muzzle  refined:  mouth  large;  face  short 

14.  Neck,  full,  medium  length,  cylindrical;  throat  clean;  dewlap  light 

15.  Withers,  broad  on  top,  well  fleshed:  shoulder  well  covered,  slanting 

16.  Back,  straight,  strong,  well  covered 

17.  Loin,  broad,  strong,  well  covered 

18.  Pelvic  arch,  suppressed,  well  covered;  pin  bones  wide 

19.  Flank,  low;  twist  full;  thigh  full,  recurved 

20.  Bones,  medium;  iolnts  fine,  flat;  horns  small,  waxy;  tail  long,  bone  fine. 

IV.  Digestion  and  assimilation: 


21.  Nostrils,  medium-sized,  clear,  bright 

^'   *"        t,  full,  low. 


22.  Breast  and  brisket,  prominent, 

23.  Chest,  wide,  deep,  long;  girth  large 

24.  Barrel,  medium  long,  broad,  cylindrical,  deep,  capacious. 

25.  Ribs,  flat,  close  together,  well  sprung 


26.  False  ribA,  well  developed 

V.  Essential  qualities: 

27.  Straight  top.  side,  and  bottom  lines;  laige  girths  at  flank;  navel  and  loin 

of  about  equal  dimensions 

28.  Close  conformation;  evenly  and  deeply  covered  with  firm,  springy  flesh, 

free  from  patchiness 

29.  Muscularand  meaty,  in  loin  and  hind  quarter 

ao.  Good  .size  and  weight,  for  age,  indicating  early  maturity 

31.  Constitution,  good;  bone  suflicient  for  weight 


Total. 


100 
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Agricultural  College  of  Utah. 


Scale  of  points. 


General  appearance: 

A«e,  estimated,  — ^;  corrected,— 

Weight,  estimated, pounds;  corrected, pounds;  score 

according  to  age 

Form,  topllne  and  underline  straight;  deep,  broad,  low  set, 
stylish :. 

Quality,  Arm  handling;  hair  fine;  skin  pliable;  bone  dense; 
evenly  fleshed 

Temperament,  quiet 

Head  and  neck: 

Muzzle,  clean  cut,  fine;  mouth  large;  lips  thin;  nostrils  laige. . . 

Eyes,  laige,-  clear,  placid 

Face,  short,  not  lean;  expression  quiet 

Forehead,  broad,  full 

Ears,  size  medium ;  texture  fine 

Neck,  thick,  short;  throat  clean 

Fore  quarters: 

Shoulder  vein,  full 

Shoulder,  covered  with  flesh,  compact  on  top,  snug 

Withers,  wide,  level 

Brisket,  advanced;  breast  wide 


Dewlap,  skin  not  too  loose  and  drooping,  mellow 

Legs,  straight,  short;  arm  full;  shank  fine,  smooth;  wide  apart. 
Body: 

Chest,  full,  deep,  wide;  girth  large;  crops  full 

Girth, feet, inches 

Crops,  full,  filling  up  even  behind  shoulder 

Ribs,  long,  close,  arched,  thickly  fleshed 

Back,  broad,  straight,  short 

Loin,  thick,  broad,  full 

Flank,  full,  even  with  underline 

Hind  quarters: 

Hip,  smoothly  covered;  distance  apart  in  proportion  to  other 
parts 

Rump,  long,  even,  wide;  taiJhead  smooth,  not  patchy 

Pin  bones,  not  prominent,  far  apart 

Thighs,  full,  well  fleshed 

Twist,  deep,  plump 

Purse,  full,  indicating  fleshiness : 

Legs,  straight,  short;  shanks  fine,  smooth 


Score. 


Stand- 
ard. 


Student's.  |  Corrected. 


Total. 


100 


Virginia  Agricultural  and  Kechanical  College  and  Polytechnic  Institute. 

Same  as  the  Iowa  card  (see  p.  43)  for  beef  cattle 
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Waalmigton  Agricultural  College  and  School  of  Science. 


Scale  of  Points. 


General  appearance — 28: 

Weight,  estimated, ponnda;  according  to  a^ 

Form,  topllne  and  underline  straight;  deep,  broad,  low  set 

Quality,  handling  firm;  hair  ilne;  skin  pliable;  bone  dense; 
evenly  fleshed 

Style,  active,  upstanding 

Temperament 

Head  and  neck— 7: 

Muzzle,  fine;  mouth  laive;  lips  thin;  nostrils  large 

Eyes,  large,  clear,  placid 

Face,  short;  ezprenion  quiet 

Forehead,  broad,  full 

Ears,  size  medium;  texture  fine 

Neck,  thick,  short;  throat  clean , 

Fore  quarters— 12: 

Shoulder  vein,  full 

Sboulder,  covered  with  flesh,  compact  on  top,  snug 

Brihket,  advanced;  breast  wide 

Dewlap,  skin  not  too  loose  and  droopim; , 

Legs,  straight,  short;  arm  full;  shank  nno,  mnooth 

.  Body— 29: 

Chest,  full,  deep,  wide;  girth  large;  crops  full 

Ribs,  long,  arched,  thickly  fleshed 

Back,  broad,  straight 

Loin,  thick,  broad 

Flank,  full,  even  with  underline 

.  Hind  quarters— 24: 

Hips,  smoothly  covered,  distance  apart  in  proportion  with  other 
parts 

Rump,  long,  even,  wide;  tailbead  smooth,  not  patchy 

Pin  bones,  not  prominent,  far  apart 

Thighs,  full 

Twist,  deep,  plump 

Purse,  or  udder,  full,  indicating  fleshiness 

Legs,  straight,  short;  shank  fine,  smooth 

TOtol 


I       Points  deficient. 

Perfect! — 

score.  I  Student's         Ck>r- 

I     score.  rected. 


6 
8 

!l 

5 

1 
1 
1 
1  ' 

1  I 
2 

2 
4 
2 

1 
8 

10 
6 
6 
5 
8 


100 
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■ 

Oollege  of  Agricnlture  of  the  TJiiiTersity  of  WiBConsin. 


Scale  of  points. 


Genenil  appearance— 26  points: 

Weight,  estimated, pounds;  according  to  age 

Form,  topliue  and  underline  straight;  deep,  broad,  low  set  ... . 

Quality,  nandling  firm;  hair  fine;  skin  pliable;  bone  fine; 
evenly  fleshed 

Style,  active,  upstanding 

Temperament,  quiet,  docile 

Head  and  neck— 8  points: 

Muxxle,  good  sike;  mouth  large;  lips  thin;  nostrils  large 

Eyes,  large,  clear,  placid 

Face,  short;  expression  quiet 

Forenead«  broad,  full , 

Bars,  si2e  medium;  texture  fine 

Neck,  thick,  short;  throat  clean 

Fore  quarters— 18  points: 

Shoulder  vein,  full 

Shoulder,  covered  with  flesh,  compact  on  top,  snug 

Breast,  wide;  brisket  prominent 

Dewlap,  skin  not  too  loose  and  drooping 

Legs,  straight,  short;  arm  full;  shanlc  fine,  smooth 

Body— 28  points: 

Chest,  full,  deep,  wide:  girth  large;  fore  flank  full 

Crops,  full,  even  with  shoulders 

Ribs,  deep,  arched,  thickly  fleshed 

Back,  broad,  straight,  evenly  fleshed 

Loin,  thick,  broad. 

Flank,  full,  even  with  underline 

Hind  quarters— 25  points: 

Hips,  smoothly  covered;  distance  apart  in  proportion  with 


Points  deficient. 

score. 
6 

Student's 
score. 

Corrected- 

other  parts  . 
Rump,  long,  even,  wide;  tailhead  smooth,  not  patchy  . 

Pin  bones,  not  prominent,  far  apart 

Thighs^  full,  wide,  deep 


Twut,  deep,  plump. 

Purse,  full,  indicating  fleshiness 

Legs,  straight,  short;  shank  fine,  smooth  . 


Total. 


3    

2    

1    

1 . 

1    1 

1    ' 

2 

3  ' 

4    

2    1 

1    ' 

3    

c' 

3  ' 

.=> 

6 

5   i 

3    1 

i 
4    

ft   1 

3    

5    1 

4    

2 :.: 

2    1 

100    ' 
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8TOBS  OATTIiB. 

Oklahoma  Agxicultural  and  Kechanical  Oollege. 


Scale  of  polnta. 


Ponible 
score. 


Name  of  animals. 


Geneml  appearance— 40  points: 

Weiffht,  estimated, pounds;  actual,  —  pounds:  accord- 
ing to  a^e  , 

Form,  topline  stiafffht:  blocky,  low  set,  in  general  a  parallelo- 
gram, deep,  broad;  heart  girth  large,  showing  strong  con- 
stitution; Htyliih;  the  animal  should  have  a  moderately 
large  barrel,  indicating  a  large  capacity  for  storing  and 
Dtilisinfffood ..TTT. 

Quality,  skin  mellow,  pliable,  covered  with  fine,  mossy  hair; 
bone  dense,  clean 

Condition,  moderate  covering  of  flesh,  especially  in  region 
of  Taluable  cuts , , 

Disposition,  quiet,  but  not  sluggish 

Head  and  neck— 7  points: 

Jf  unle.  broad;  mouth  large;  Jaw  wide;  nostrils  large , 

Eyes,  large,  clear,  placid 

Face,  short;  expression  quiet , 

Forehead,  broad,  full , 

Ears,  texture  fine;  size  medium , , 

Neck,  thick,  short;  throat  clean , 

Fore  quarters— S  points: 

Shoulder  vein,  well  filled,  giving  a  smooth  blending  of  the 
neck  to  the  shoulder 

Shoulder,  well  laid  in,  smooth,  with  an  even  covering  of  flesh; 
not  heavy  and  coarse 

Brisket,  advanced:  breast  wide 

Dewlap,  skin  not  too  loose  and  drooping 

Legs,  straight,  short;  arm  full;  shanx  fine,  smooth 

Body— 32  points: 

Chest,  full,  deep,  wide;  girth  large;  crops  full;  fore  flank  well 
filled,  showing  strong  constitution 

Ribs.  long,  arched,  well  fleshed 

Back,  broad,  straight,  smooth,  even 

Loin,  broad,  moderately  thick,  extending  well  forward 

Flank,  full,  even  with  underline 

Hind  quarters— 13  points: 

Hips,  smoothly  covered;  distance  apart  in  proportion  with 
other  parts,  but  not  prominent 

Rump,  long,  wide,  even;  tailhead  smooth;  tail  well  set 

Pin  bones,  not  prominent,  far  apart 

Thighs,  full,  deep,  wide 

Twist,  plump,  deep 

Legs,  straight,  short;  shank  fine,  smooth 

Total 


15 
10  . 


2    . 


100 
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BUBEA0  OF  ANIMAL  INDUSTBY. 
DAIRT  CATTLB. 


si"' 


^/— 


1.  Muzzle. 

11.  Withers. 

2.  Mouth. 

12.  Shoulder. 

8.  Nostril. 

13.  Point  of  shoulder. 

4.  Face. 

14.  Ami. 

6.  Eye. 

15.  .'^hnnkA,  or  cannons. 

6.  Ear. 

16.  BriKket. 

7.  Homa. 

18.  Topline. 

8.  Neck. 

19.  Croi*. 

9.  Throat. 

20.  (Jirth. 

10.  Dewlap. 

21.  Fore  flank. 

jiK 

\\ 

w>^ 

„, 

\^:^     ^ V.     _ 

Fig.  4.— Point*  of  the  dairy  tow,  side  view. 

22.  Ribs. 

23.  FaLseribe. 

24.  Back,  or  chine. 

25.  Loin. 

26.  Coupling. 

30.  ITnnerline. 

31.  Hind  flank. 

32.  Navel. 

33.  Hip,  or  point  of  hip. 

34.  Rump. 


36.  TaU. 

37.  Switch,  or  brush. 

38.  Thigh. 

40.  Udder. 

41.  Fore  udder. 

42.  Hind  udder. 

43.  Teats. 

44.  Mammary    v^nat  or 

milk  veins. 


Fig.  5.— Poiiit.K  of  the  dairy  cow.  three-quarters  rear  view. 


2M.  Biirrc'l  deprewjion. 
29.  Slomiu'h,  or  belly. 


Pin  lx>ncH,  or  thurls.  42.  Hind  udder. 
Kscutcheon.  44.  Mammary  veins. 
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Alabama  Polytechnic  Institate. 


Possible 
score. 

Student's 
score. 

Judge's 
score. 

Genenl  appearance: 

Riie.  medinwi  to laivfi .r 

8 
6 

5 

Form,  inclined  to  be  wedije  shaped 

Quality,  bair  fine,  soft;  skin  mellow,  loose,  medium  thickness; 
secretion,  yellow;  bone,  clean,  line 

Temperament,  nervous.  Indicated  by  lean  appearance  when 

ill  inillf ....*... 

1 
1 
1 
1 
1 
1 
1 

Objections,  nndendze,  too  excitable. 
Head  and  neck: 

Mnn(1<*  TnnfRt  oleAn  exit*  month  lanre*  nostrils  lanre  .......... 

Eyes,  laxse.  bright,  full,  mild 

Fw*e.  lean,  lonff,  qn*et,  eicpre«8ive , t  r , , ,  r 

F^>Tefiead,  broad  di«hinK.', ., ,.,,^,»^-- 

Kara,  Rbe'medi'P'ni;  iniride  yellow;  texture  fine  ........«^..--.-t 

Horna,  texture  fine .'....      

t 

Neck,  fine;  lenKth  medium;  throat  clean;  dewlap  light 

ObJectionB,  thick,  coarse  head  and  neck. 
Fore  quarters: 

Withers,  lean,  thin 

Shoulders,  light,  oblique 

1 
2 

I>f«»,  «t*Hlgbt,  •b«rt;  Sbftnk  fine  .  r .    -  - . .  T  r . . . . . 

2 

10 
10 
2 
2 
2 

2 
2 
1 
1 
4 

Oblections^  broad  withers;  heavy  shoulders;  legs  close  together. 
Body: 

Chest  deen  low  srirth  lanre  with  full  foreflank  .... 

Barrel  rit^  broad,  lonir  wfoe  anart:  stomach  lanre 

Back.  Ipan.  Rtrafirnt.  open  jointed 

Loin,  broad 

Navel, large .....»,-. 

Objections,  narrow    chest;    shallow,   close-coupled    barrel; 
straight  underline. 
Hind  quarters: 

Hips,  far  apart,  level 

Rnmn  Ions  wide:  D^visroomv 

Pin  b<Hies  (or  thurls),  high,  wide  apart 

Tail,  long,  «lim;  buir  in  ffwitch  fine. -,,.,. , . 

Thighs,  tfiin,  long , . . , .  ^  ,     ,   ^ .  . , 

Escutcheon,  spreading  over  thighs,  extending  high  a^id  wide; 
large  thigh  ovals .    

2 
20 

Udder,  long,  attached  high  and  full  behind,  extending  far  in 

front  and  full,  flexible;  Quarters  even,  free  from  fleshiness . . . . 

1  oats,  large,  evenly  placed .-r..- 

5 

6 
2 

Ifammary  veins,  large,  long,  tortuous,  branched,  with  double 
extenrion;  wilk  well*  l^-Jge,  nnnjeroiw , , ,-^ ,.. 

::::::::;:::l:::::::::::: 

T-4*gs;  fftraight,  ^ihanlr  fine „ . . , 

Ot^ectiona^  narrow  hips;  small,  uneven,  fleshy,  or  too  large 
udder;  small,  uneven-sized  teats. 

Xotal                    
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BUBEAU   OF   ANIKAL   INDUSTBY. 


School  of  Agriculture  of  Purdue  University. 


Scale  of  points. 


Boore. 


Male. 


Female. 


■^Il^l'-s'l 


A.  Oeneral  appearance: 

WeiKht,  estimated, pounds:  actual. pounds 

Form,  wedge  shape  from  front,  side,  and  top 

Form,  shapely,  masculine,  medium  long 

Quality,  hair  fine,  silky ;  skin  mellow,  looHe.  medium  thick,  yellow, 
notneshy;  bone  fine 

B.  Head  and  neck: 

Muzzle,  broad;  nostrils  laige;  nose  fine  between  muzzle  and  eyes 

Eyes,  full,  placid 

Face,  lean,  fine,  shapely 

Forehead,  dishing,  broad  between  eyes : 

Ears,  size  medium ;  inside  fine,  yellow 

Neck,  fine,  rather  long,  well  set  on  shoulders  and  head ;   topline 

slightly  curved;  throat  clean;  dewlap  light 

Neck,  neatly  joined  to  head  and  shoulders,  of  good  length;  masculine 

and  strong  of  bearing,  nearly  free  of  dewlap 

C.  Fore  quarters: 

Withers,  lean,  thin 

Withers,  well  rounded,  even  on  top 2 

Shoulders,  light,  oblique 4 

Legs,  straight,  snort;  shank  fine;  feet  well  placed 8 

Chest,  deep,  low,  full;  girth  large 10 

Crops,  wen  filled  out ,  3 

Ribs,  long,  broad,  well  sprung,  wide  apart !  8 

Back,  fairly  level  to  set  of  tail,  broad,  strong 3 

Loin,  broad,  long,  level 5 

Flanks,  low 2 

Navel ,  prominent 1 

E.  Hind  quarters: 

Hips,  wide  apart 2 

Rumps,  long,  broad,  level 2 

Pin  bones  (or  thurls),  high,  wide  apart 1 

Thighs,  thin,  roomy,  long,  well  carried ,  8 

Tall,  long,  fine,  reaching  hocks;  good  switch i  1 

Legs,  straight,  short,  wide  apart:  shank  fine 2 

F.  Udder  and  rudimentarles:  | 

Front  udder,  carried  well  forward,  full,  thick,  soft,  mellow  within 

Hind  udder.full  in  form, well  up  behind 

Milk  veins,  large,  long,  elastic,  tortuous,  entering  large  orifices 5 


M  '  6 


I  I' 

SG        CO        ( 


D. 


Teats,  2i-3  inches  loni[,good  size,  well  placed. 
Rudimentarles,  four;  large,  well  place 


.10 


Total 100 


iL 

8    . 


1 

1 
1 

2  I 
1 


100 
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Iowa  State  College  of  ▲gricultiire  and  the  Kechanic  Arts. 


Scale  of  polnte. 


L  Weight 

2.  Form,  Inclined  to  be  wedffe  shapedc 

5.  Qn&lity,  hair  line,  soft;  skin  mellow,  loose,  medium  thicknen;  necretion  yellow: 

bone  clean,  fine 

4.  Condition,  lean,  though  vigorous  appearance  when  in  milk 

Head  and  neck: 

b.  Moszle,  clean  cut;  mouth  large;  nostrils  large 

6.  Byes,  large,  bright,  full,  mild 

7.  Faoe.  lean,  long;  expression  quiet 

8.  Forehead,  broad 

9.  Ears,  sise  medium;  inside  yellow;  texture  fine 

10.  Horns,  waxr;  texture  fine 

11.  Neck,  fine;  length  medium;  throat  clean;  dewlap  light 

Pore  quarters: 

12.  Withers,  lean,  thin 

15.  Shoulders,  light,  oblique 

14.  LegB»  straight,  short;  shank  line 

Body: 

lb,  ChflBt«deep.  low;  girth  large,  with  full  fore  flank 

16.  Barrel,  ribs  broad,  long,  wide  apart;  stomach  large 

17.  Back,  lean,  straight,  open  jointed , 

18.  L(^,  broad 

19.  Navel,  large 

Hind  qnarters: 

20.  Hips,  far  apart,  level 


21.  Rump,  long,  wide  . 

22.  Pin  bones  (or  thurls),  high,  wide  apart 

2aL  Tail,  long,  slim;  hair  in  switch  fine 

24.  Thighs,  thin,  long 

25.  Escutcheon,  spreading  over  thighs,  extending  high  and  wide:  thigh  ovals  large 

26.  Udder,  long,  attached  nigh  and  full  behind,  extending  far  in  front  and  full,  flexible; 

quarters  even,  free  from  fleshiness 

27.  Teats,  large,  evenly  placed 

28.  Mammary  veins,  large,  long,  tortuous,  branched  with  double  extension;  milk  wells 

large,  numerous 

29.  Legs,  straight,  short;  shank  fine 

Total 


Perfect 
score. 


1 
2 
2 

10 
10 
2 
2 
2 

2 
2 

1 
1 
4 
2 

20 
6 

6 
2 


100 
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BUBEAU    OF   ANIMAL   INDUSTRY. 


Kansas  State  Agrricultural  Collegre. 


Scale  of  points. 


General  appearance: 

Form,  inclined  to  be  wed^e  shaped 

Quality,  hair  fine,  soft;  skin  mellow,  loose,  medium  thickness; 
secretion  yellow;  bone  clean,  fine 

Temperament,  nervous,  indicated  by  lean  appeai-ance  when  in 

milk 

Head  and  neck: 

Muzzle,  clean  cut;  mouth  laiige;  nostrils  large 

Eyes,  large,  bright,  full,  mild 

Face,  lean,  long;  expression  quiet 

Forehead,  broad 

Ears,  size  medium;  inside  yellow;  texture  fine 

Horns,  waxy;  texture  fine 

Neck,  fine;  length  medium;  throat  clean;  dewlap  light 

Fore  quarters: 

Withers,  lean,  thin .^ 

Shoulders,  light,  oblique .* 

Legs,  straight,  short;  shank  fine 

Body: 

Chest,  deep,  low;  girth  large,  with  full  fore  flank 

Barrel,  ribs,  broad,  long,  wide  apart;  stomach  large 

Back,  lean  straight,  open  jointed 

Loin .  broad 

Navel,  large 

Hind  quarters: 

Hips,  far  apart,  level 

Rump,  long,  wide 

Pin  bones  (or  thurls).  high,  wide  apart 

Tail,  long,  slim;  hair  in  switch  fine 

Thighs,  tnin,  long 

Escutcheon,  spreading  over  thighs,  extending  high  and  wide; 
thigh  ovals  large 

Udder,  long,  attached  high  and  full  behind,  extending  far  in 
front  and  full,  flexible;  quarters  even,  free  from  fleshiness. 

Teats,  large,  evenly  placed 

Mammary  veins,  large,  long,  tortuous,  branched,  with  double 
extension;  milk  wells  large,  numerous 

Legs,  straight;  shank  fine 

Total 


Possible 
score. 


Student's 
score. 


100 


Judge's 
score. 


Agricultural  and  Kechanical  Collegre  of  Kentucky. 

Same  as  the  Kansas  card  (see  above)  for  dairy  cattle. 
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ICaryland  Agricultural  College- 


Scale  of  points. 


I.  Primary  considerations— 16  poinU<: 

Weight  in  pounds,  estimated, 

Size  and  substance,  for  acre. 


correcte<l,  - 


Style,  attractive,  sprightly;  breeding  apparent 

Appearance,  wedge-shaped  viewed  frcim  front,  side,  rear  un<l 

above ;  angu lar 

Quality,  skin  thin,  loose,  elastic,  mellow;  fiesh  firm;  hair  soft, 

flne,^ky 


II.  Nervous  energy— 23  points: 

Temperament,  active,  controlled 

Eyes,  large,  clear,  bright,  mild,  placid,  free  from  white  . 

Forehead,  broad,  high;  face  dished 

Ears,  broad,  thin,  active 

^inal  column,  long,  prominent,  open 

Milk  veins,  branching,  long,  tortuous 

Navel,  large,  defined 


Perfect'  Student's 
scori'.  I      wore. 


Corrected. 


in.  Structural  anatomy— 18  points:  i 

Contour,  clean-cut.  smooth,  correlated,  flymmetrical,  free  from 

patchiness  and  offal i  2 

Head,  medium  in  size;  muzzle  refmed;  mouth  large;  face  lean  | 

and  long 1 

Neck,  fine,  flat  on  side;  length  medium;  throat  clean;  dewlap 

light 1 

Withers,  narrow  on  top,  spreading:  shoulder  light,  slanting 1 

Back,  straight,  strong,  well  muscled |  2 

Loin,  broad,  stronr 3 

Pelvic  arch,  prominent,  bare;  pin  bones  high,  wide;  hips  wide,  i 

prominent 4 

Flank,  high;  twist  open;  thigh  thin,  incurved '  2 

Bones,  medium:  joints  fine,  flat;  boms  small,  waxy;  tail  long, 

sUm •  2 


IV.  Digestion  and  assimilation— 23  points: 

Nostrils,  medium  sized,  clear,  bright 

Breast  and  brisket,  prominent,  ansular,  but  not  pointed  . 

Chest,  wide,  deep,  long;  heart  girth  large 

Barrel,  medium  long,  broad  on  top,  deep,  capacious 

Ribs,  flat,  spaced,  well  sprung-  chine  open 

False  riba,  suppressed;  barrel  depression  marked 


V.  Milk  lndicationa-20  points: 

Udder,  long,  capacious,  balanced,  well  up  behind,  free  from 
fleshiness,  but  with  some  substance  when  empty,  strongly 
attached;  teats  of  good  size,  evenly  placed 

Escntcheon.  spreading  over  thighs,  extending  well  upward. 


Milk  veins,  large,  tortuous,  long,  branched;  milk  wells  large  . 
Skin  of  ear  and  udder  yellow;  secretions  yellow,  plentiful . . . . 


10 
3 


6    

1    

20    

. ,  . 

Total. 


VI.  Obvious  and  deductive  defects  . 
Per  cent  of  perfection 
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BUREAU    OF   ANIMAL   INDUSTRY. 


XflMMMcliUBetto  A^icultural  OoUegre. 


Per- 
fect. 

Points  deficient. 

Scale  of  point8. 

Student's 
score. 

Correct 
.Hcore. 

A.  General  appearance— 17  points: 

Aire  estimated  — — ^  veara*  corrected.  — ^  Tears. 

Weiflrht.  estimate  — —  Dounrts*  corrected.  — —  poimda  ^,, 

Form,  trim,  triple  wedge  shape , , ,,.,-,,,,,  ^ , 

7 
5 

5 

Quality,  hair  fine,  soft;  secretion  abundant,  yellow;  skin  mellow, 
of  not  more  than  medium'  thickness;  hone  clean,  fine ,  r  r , , 

Temperament,  nervous,  indicated  by  sprightly  movements  of 
eye  or  ear,  general  refinement,  prominence  of  veins,  etc.;  not 
sfuflnrish  nor  vet  wild  and  restive              

B.  Head  and  neck— 8  points: 

Muzzle  clean  cut*  mouth  and  nostrils  lanre    

1 
1 

Kves  Drominent  clear,  mild 

Frc*©  rftthcr loni?  leftD  fine                                       . 

? 

1 
2 

Forehead,  broad,  sliirhtlv  dishinir 

Rftni  flne*  size  Tnpiliiini'  secretion  rich   vellow                        .     ... 

Neck  medium  lonsr  rather  thin  fine  at  throat 

C.  Fore  quarters— 6  points: 

Withers  lean*  sninehiffh 

2 
2 

1 
1 

5 
2 
3 

8 
2 

1 
1 
1 

2 
3 

1 
4 
1 
1 
2 

10 

10 
6 

4 

Shouldem  fairlv  wide  at  Doints  llirht  sloDinir                           

Brisket  liffht  thin   .                           

Liefifs  short  str&iipht*  hone  ele&n  fine                      •«  «                 .... 

D.  Body— 23  points: 

Chest  deeo*  arirth           feet*  corrected           feet 

Ribs  lonir.  broad  onen  moderatelv  well  sDrunir 

Chine  nrominent  nftrrow                                               ..•••         ...  . 

Barrel  long  deep  capacious       

I 

Back,  straight,  open  jointed;  prominences  clearly  defined 

Loin  bioad  snare  fleshed ....             .             

Flank,  deep,  thin 

Navel  large       •                                         ..       

£.  Hind  quarters— 14  points: 

Hins  Drominent  wide 

Rumn  level  lonir:  Del  vis  roomv.  wide 

Thurls  hiirh   wioe  fiDArt         -  ..                 •     .«•• 

Thiirhs  lonir  thin :  twist  roomy,  onen 

Tall  long,  rather  looselv  articulated;  bush  heavy 

LieflTB  Btraisrht  well  anart  fine  boned                   

Escutcheon  high,  wide 

F.  Udder  and  milk  veins— 32  points: 

Fore  udder,  broad,  well  forward,  capacious,  free  from  fleshiness.. 
Hind  udder,  broad,  well  up  behind,  capacious,  free  from  fleshi- 
ness                             .        

1 

1 

Teats,  squarely  placed,  wide  apart,  of  convenient  size,  uniform. . 

Milk   veins,   large,   long,   crooked,  extending  well   forward, 

branched 

Milk  wpIIo  1a.npn  nr  niimprniiH 

2 

Total                                         

100 
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yichigftTi  State  Agricultural  Oollege. 


Scale  of  points. 


Per- 
fect. 


Genend  afmeannoe: 

A^  eetimated,  — *;  corrected,—— 


Wdght,  estimated, pounds;  corrected.  ~—  pounds 

Form,  wedge-shaped,  Tiewed  from  front,  nde,  and  above .  /. 
Quality,  hair  fine;  skin  soft,  medium  thickness;  bone  clean. 
Tempeiament,  nerrous 


Head: 


Musde,  dean  cut;  mouth  laige;  nostrils  laige;  face  lean,  long, 


hing.. 
Eyes,  faU,  mild,  bright.. 
Forehead,  broad 


Ears,  slse  medium;  textnre  fine. . 
Horn,  small  at  base , 


Fore  quartexs: 

Neck,  thin;  length  medium. 


Withers,  lean,  sharp  , 

Sboulden,  lic^t.  oblique 

Legs,  short,  straight,  clean  boned. 


Body: 

Brisket,  thin,  sharp 

Chest,  deep  uirough  lungs;  girth  laige, feet . 

Bibs,  well  sprung,  broad,  far  apart 

Belly,  large,  roomy 

Chine,  large,  prominent,  open 

Back,  high,  lean 

Loin,  broad 

Flank,  deep,  thin 

Navel,  large 


Hindquarters: 

Hips,  wide  apart 

Bump,  long,  high 

Pin  bones  (or  thurls),  high,  wide  apart 

niigh,  thin,  incurving 

Tail,  line,  reaching  hock , 

Escutcheon,  spreading,  high 

Udder,  long,  not  fieshy,  attached  high;  quarters  even. 

Teats,  laige,  evenly  placed 

MQk  veins,  laige,  tortuous,  branching 

Milk  wells,  large 

Legs,  shorti  dean  boned,  far  apart 


Total. 


20 


26 


100 


Student's 


Corrected. 


1403— No.  61—04- 
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BUREAU    OF    ANIMAL   INDUSTRY. 


College  of  Agriculture  and  the  Kechanic  Arts  of  the  Univendty  of  Missouri. 


Scale  of  points. 

Per-      Student's 
feet      estimate. 

Ctorrected- 

General  appearance: 

Af  e,  efltimated, ;  corrected, 

i 

Weight,  estimated, ;  corrected, ' -  -  - 

Form,  wedffe-shaped,  viewed,  from  front,  side,  and  above 

Quality,  hair  fine;  skin  soft,  of  medium  thickness;  bone  fine,  clean . 
TeTnpemmeTit,  sanguine,  nervoii" 

10 
5 
6 

20  ! 

Head: 

Muzzle,  clean  cut;  mouth  laiige'  nostrils  wide,  open 

1 
1 
I 
1 
1 

1 

Face,  lean,  long,  slightly  dished;  expression  contented 

Eyes,  full,  mild^  bright, 'clear . . . * 

Forehead,  broad,  fun,  high 

EftPf,  size  mednim;  inside  yellow;  texture  fin© . 



5    

Fore  quarters: 

Neck,  thin;  length  mediiim;  thiwit  <'i«ftn;  dewlap  nmall 

3 

Withers,  lean,  sharp \ 

3 

2 
8 

1 

1 

Shoulders,  oblique,  lean 

Chest,  deep,  wlae 

' 

Legs,  straight,  short,  clean  boned;  cannon  fine 

12 

Body: 

Girth,  Ift^'g'*,  e«timatftd,— ;  r»ftrrp<»t<»d , _ 

4 

i 

Ribs,  welfsprung,  long,  broiBLd,  far  apart 

4 

Back,  high,  lean 

2 
2 
4 

Vertebra,  large;  spaces  wide,  open 

Loin,  broad,  strong 

1 

Abdomen,  large,  deep,  showing  great  capacity 

8 
2 
1 

1 ::;;" 

Flank,  deep,  velvety,  thin 

1 

Navel,  large 

1 

27    1 

Hind  quarters: 

Hips,  wide  apart,  level  with  back 

3 
3 
2 
4 

6 

Rump,  long,  nigh,  wide;  pelvis  arching 

Pin  bones,  nigh,  wide  apart 

Thigh,  thin,  uicurving,  well  muscled .-,  -  ^ ...,,-,,- , 

Fore  udder,  extending  well  forward,  full,  not  fleshy;  quarters 
even .  • 

Hind  udder,  attached  high  behind,  full,  not  fleshy:  quarters 
even 

6 

Teats  uniform,  good  size,  well  placed 

4 
3 

4 

1 



Milk  veins,  large,  elastic,  tortuous,  branching 

1     

Milk  wells,' large' '. '. r. 

L^;b,  clean  boned,  wide  apart,  stndght;  cannon  fine 

86 

Total 

100 
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Hew  "HampBhire  College  of  Agriculture  and  the  Kechanic  Arts. 


Scale  of  points. 


Poflrible 
score. 


A.  General  appeamncc: 

Weight,  800  to  1,200  pounds;  eBtimated, pounds;  actual, 

pound8 

Fonn,  wedge-shaped  as  viewed  from  front,  side,  and  top 

Quality,  hiur  fine,  soft;  skin  mellow,  loose,  medium  thicknefn; 
secretion  yellow:  bones  clean 

Apparent  constitution  and  temperament,  rugged,  active,  in- 
telligent, submissive,  yet  nervous 

B.  Head: 

Muzzle,  clean  cut;  face  lean,  long;  mouth  and  nostrils  large. . . 

Eyes,  full,  mild,  expressive,  intelligent 

Forehead,  broad,  not  too  wide  between  the  base  of  horns 

Ears,  size,  medium;  inside  yellow;  texture  flue 

C.  Fore  quarters: 

Neck,  thin;  length  good;  throat  clean;  dewlap  light 

Withers,  lean,  sharp > 

Shoulders,  light,  oblique I 

Legs,  straight,  short;  shan k  fine I 

D.  Bo2^: 

Chest,  wide  through  lungs;  girth  large, inches < 

Ribs,  broad,  long,  wide  apart ' 

Stomach,  deep:  girth  large. inches 

Back,  lean,  strong,  open  jointed,  well  defined 

Loin,  broad,  long:  point  of  hips  prominent 

Flank,  low,  long  from  hips  down ! 

£.  Hindquarters:  \ 

Hipe,  wide  apart, inches 

Rump,  broad,  long,  tanering 

Thighs,  thin,  long,  wide  apart 

Tall,  slim.  fine,  iieacbing  hock;  switch  fine I 

Lkr,  straight,  sliort,  wide  apart;  shank  fine 

F.  Udder: 

Front  udder,  carried  well  forward,  full  but  not  fleshy:  quar- 
ters even 

Hind  udder,  carried  well  back,  attached  high,  good  width,  full 
but  not  fleshy,  quarters  even , 

Teats,  good,  uniform  in  size,  properly  placed 

Milk  veins,  large,  long,  extending  well  forward,  crooked  in 
their  course 

Milk  wells,  larxe 

Escutcheon,  hijgh,  wide,  spreading  over  thighs;  thigh  ovals 
large 


Total. 


Points  deficient. 
Student's    corrected. 


100 
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BUREAU   OF   ANIMAL   INDUSTRY. 


New  Xexico  Gollege  of  Agriculture  and  Xechanic  Arts. 


Scale  of  points. 


Perfect 

score. 


,  General  appearance: 

1.  Weight,  800  to  1,000  pounds,  estimated, pounds;  actual, pounds . 


2.  Form,  wedi^eHBhapea  as  viewed  from^  front,  nde,  and  top . . 


8.  Quality,  hair  fine,  soft;  skin  mellow,  loose,  medium  thi< 
clean , 

4.  Temperament,  nervous,  indicated  by  lean  appearance . 

B.  Head  and  neck: 

5.  Muzzle,  clean  cut;  mouth  laige;  nostrils  large , 

6.  Eyes,  large,  bright,  full,  mild 

7.  Face,  lean,  long;  expression  quiet , 

8.  Forehead,  broad 

9.  Ears,  size  medium;  inside  yellow;  texture  fine 

10.  Horns,  fine:  texture  waxy 

11.  Neck,  fine;  length  medium;  throat  clean;  dewlap  light. 

C.  Fore  quarters: 

12.  withers,  lean,  thin , 

13.  Shoulders,  light,  oblique 

14.  Legs,  straight,  short;  shank  fine 

D.  Body: 

15.  Chest,  deep,  low;  girth  large  with  full  fore  flank 

16.  Barrel,  ribs  broad,  long,  wide  apart;  stomach  large 

17.  Back,  lean,  straight,  open  Jointed,  well  defined 

18.  Loin,  broad 

19.  Naval,  large , 

E.  Hindquarters: 

20.  Hips,  far  apart,  level , 


I  secretion  yellow;  bone 


21.  Rump,  long,  broad  . 

22.  Pin  bones  (or  thurls),  high,  wide  apart . 

23.  Tail,  long,  slim;  hair  in  switch  fine 

24.  Thighs,  thin,  long,  wide  apart . 


25.  Escutcheon,  spreading  over  thighs,  extending  high  and  wide;  thigh  ovals  large 

26.  Udder,  long,  broad,  flexible;  Quarters  even,  free  from  fleshiness;  front  udder  carried 

well  forward,  full;  hind  udder  carried  well  back,  attached  high,  full  .1 

27.  Teats,  large,  evenly  placed 

28.  Milk  veins,  large,  long,  tortuous i 

29.  MUk  wells,  large \ 

80.  Legs,  straight;  shank  fine 


10 
10 
2 
2 


2 

2 
1 

1 
A 
2 

20 
h 
3 
2 
2 


Total. 


100 
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Scale  of  points. 


Perfect 
aoore. 


Points  deficient. 


Student's 


Ck>rrected. 


Oeneral  appearance: 


secretion  yellow;  bone  clean. 

OonsUtution,  vigorous,  not  inclined  to  beeflness 

Head  and  neck: 

Mn2zle,  clean  cut;  mouth  large;  nostrils  large 

Eyes,  laige,  bright 

Face,  lean,  long;  expression  quiet 

Forehead,  broad,  slightlv  dished 

£ars,  size  medium;  inslae  yellow;  texture  fine 

Neck,  fine;  length  medium;  throat  clean;  dewlap  light 

Fore  and  hind  quarters: 

Withers,  lean,  thin 

Shoulders,  lignt,  obllaue 

Hips,  far  apart;  level  oetween  hooks 

Rump,  long,  wide 

Pin  bones  (or  thurls),  high,  wide  apart 

Thighs,  thin,  long 

Lees,  straight,  sh ort;  shank  fine 

Tail,  long,  slim;  switch  fine 

Body: 

Chest,  deep,  low:  girth  large 

Ribs,  broad,  well  sprung,  long,  wide  apart;  stomach  large . 

Back,  lean,  straight;  cmneopen 

Loin,  broad,  level 

Flank,  moderately  low 

Navel,  large 

Milk  secreting  organs: 


lokness 


Udder,  long,  attached  high  and  full  behind,  extending  far  in 
front  and  full;  quarters  even 


Udder,  capacious,  flexible;  skin  loose,  pliable,  covered  with 
short,  fine  hair 

Teats,  large,  evenly  placed 

Milk  veins,  large,  tortuous;  milk  wells  large 

Escutcheon,  spreading  over  thighs,  extending  high  and  wide; 
thigh  ovals  large 


Total. 


100 
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BUBEAU   OF  AlflMAL  INDUSTRY. 


North  Dakota  Agricultural  College. 


Scale  of  points. 


General  appearance: 

Weight,  estimated,  — -  pounds;  actual, pounds 

Form,  wedge-shaped,  as  viewed  from  front,  side,  and  top;  weight 
800  to  1,000  pounds 

Quality,  hair  fine,  soft;  skin  mellow,  loose,  medium  thickness, 
secretion  yellow;  bone  clean 

Temperament,  nervous,  indicated  by  lean  appearance 

Head  and  neck: 

Muzzle,  clean  cut;  mouth  large:  nostrils  large 

Eyes,  large,  bright 

Face,  lean,  long;  expression  quiet 

Forehead,  broad,  full 

Ears,  size  medium;  inside  yellow:  texture  fine 

Neck,  fine;  length  medium;  throat  clean;  dewlap  light 

Fore  quarters: 

Withers,  lean,  thin 

Shoulders,  light,  oblique 

Legs,  straight,  short;  shank  fine 

Body: 

Chest,  deep,  low;  girth  large 

Ribs,  broaa,  long,  wide  apart;  stomach  large 

Back,  lean,  straight,  open  Jointed 

Loins,  broad 

Naval,  large 

Hind  quartern: 

H i ps,  f ar  apart , . .  ■ . 

Rump,  long,  wide 

Pin  bones  (orthurls),  high,  wide  apart 

Tail,  long,  slim:  switch  fine 

Th ighs,  th in,  long 

Escutcheon,  spreading  over  thighs,  extending  high  and  wide; 
thigh  ovals  large 

Udder,  long,  atUiched  high  and  full  behind,  extending  far  in 
front  and  full;  Quarters  even,  free  from  fleshiness 

Teats,  large,  evenly  placed 

Milk  veins,  large,  tortuous;  milk  wells  large 

Legs,  straight,  far  apart;  sliank  fine 


Perfect 
score. 


Total. 


100 


Points  deficient. 
Student's 


score. 


Correcte<i. 


North  Carolina  College  of  Agriculture  and  the  Mechanic  Arts. 
Same  aa  the  New  Hampshire  card  (see  p.  67)  for  dairy  cattle. 
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The  Colle^  of  Agrricidture  and  Domestic  Science,  Ohio  State  University. 


Scftle  of  points. 


Score. 


Male. 


Female. 


B 


General  appearance: 

Weight,  estimated, pounds;  actual, pounds 

Form,  wedge  shape  from  front,  side,  and  top 

Form,  shapely,  masculine,  medium  long 

Quality,  hair  fine,  silky;  skin  mellow,  loose,  medium  thick,  yellow,  not 

flesh  y ;  bone  fine 

Head  and  neck: 

Muzzle,  broad;  nostrils  large 

Eyes,  of  good  size,  mild,  bright 

Face,  1  ean.  fine,  shapely 

Forehead,  broad 

Ears,  not  coarse;  size  medium:  inside  yellow 

Neck,  fine,  rather  long,  well  set  on  shouldersand  head;  topi ine slightly 

curved;  throat  clean;  dewlap  light 

Neck,  neatly  joined  to  head  and  shoulders,  of  good  length,  masculine 

and  strong  of  bearing:  nearly  free  of  dewlap 

('.  Fore  quarters: 

Weigh  t, poumls 

Withers,  lean,  thin 

Withers,  well  rounded,  even  on  top 

Shoulders,  light,  oblique 

Lep,  straight,  short;  shank  fine;  feet  well  placed 

Chest,  deep,  low,  full;  girth  large, Inches 

Crops,  not  deeply  depressed 

Ribs,  long-,  broad,  well  sprung,  wide  apart 

Back,  lean,  strong,  well  defined 

Stomach,  deep;  girth  large, inches 

Loin,  broad,  long,  level:  last  rib  to  hip, inches 

Flanks,  lovr,  deep  from  nip  down 

E.  Hindquarters: 

Weight, pounds 

Hips,  wide  apart  females;  not  too  wide  bulls 


Rumps,  broad,  level;  long, inches  . 

Pin  bones  (or  thurls) ,  high,  wide  apart. 


sill  uvriics)  \^Ji    vutAiio^  ,  iii{^u,    VT  ivic  a|/ai  i . 

Thighs,  thin,  roomy,  long,  well  carried 

Lees,  straight,  short,  wide  apart;  shank  fine 

Tall.  long.  fine,  reaching  hocks;  switch  good , 

F.  Udder  or  rudimentaries: 

Front  udder,  carried  well  forward,  full,  thick,  soft,  mellow  within; 

quarters  even .- 

Hind  udder,  full  in  form,  well  up  behind, good  width,  mellow,  even... 

Milk  veins,  large,  long,  elastic,  tortuous 

Mil k  wells,  large 

Teats,  2k  to  3  inches  long,  good  size,  well  placed 

Rudimentaries,  four;  large,  well  placed 


6  I 
Total 100 


100 


Note.— A  defective  teat  or  udder  disqualifies.    Matured  males  should  weigh  from  1,000  to  2,000 
pounds;  females,  750  to  1,400  pounds. 
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BUBEAU   OF   ANIMAL   INDUSTRY. 


Oklalioma  Agricultural  and  Mechanical  Gollege. 


Settle  of  points. 


Ponible 
score. 


Name  of  unlmste 


Oeneial  appearanoe->20  points: 

Weight,  estimated, pounds;  actual, pounds 

FOnn.  wedge  shape,  as  viewed  from  front  and  top;  top  line 
strught;  great  depth  of  barrel 

Quality,  hair  fine,  soft;  skin  mellow,  loose,  medium  thick- 
ness, secretion  yellow ;  bone  clean 

Style,  active,  vigorous,  showing  strong  character;  tempera- 
ment inclined  to  nervousness,  out  not  irritable  or  vicious... 
Head  and  neck— 8  points: 

Munle,  broad,  clearly  defined;  mouth  and  nostrils  large 

Eyes,  large,  prominent,  clear,  placid 

Face,  lean,  somewhat  long,  fine  between  muscle  and  eyes 

Forehead,  broad,  full 

Bars,  texture  fine;  sise  medium;  inside  yellow 

Neck,  fine;  length  medium;  throat  clean;  dewlap  light 

Fore  quarten-4  points: 

Withers,  lean,  sharp 


Shoulder,  light,  oblique. 
Ight,   ' 


Legs,  straight,  short;  shank  fine 

Body--26  points: 

Chest,  deep,  low;  girth  larve;  fore  flank  full 

Barrel,  ribs  broad,  long,  wide  apart;  stomach  large  . 

Back,  lean,  straight,  opened  jointed 

Loin,  broad 


Navel,  large . 
Hind  quarters— 42  points: 

Hips,  far  apart 

Rump,  long,  wide 

Pin  bones  (or  thurls),  wide  apart 

Tail,  lonff,  slim;  switch  fine 

Thighs,  thin,  long,  wide  apart 

Escutcheon,  spreading  over  thighs,  extending  high  and  wide; 
thigh  ovals  laige 


laige. 
t;  shan] 
,  attached  high  and  full  behind,  extending  far  in 


Legs,  straight;  shank  fine . 

Udder,  long,  attached  higl  . 

front  and  full;  quarters  even,  free  from  fleshiness.. 


Teats,  large,  evenly  placed,  cylindrical . 

Mammary  veins,  laige,  tortuous,  branching;  milk  wells  large, 


Total. 


5 

8 
7 

1 

1 
1 
2 
1 
2 

1 
2 
1 

10 
10 
8 
2 
1 

8 
3 

1 
1 
4 

1 
3 

18 
4 
4 

100 
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Oregon  State  Agricultural  OoUege. 


Scale  of  points. 


Ponible 
score. 


-pounds;  actual, I 


General  appearance: 
Weiffht.  800  to  1,200  pounds;  estimated, 

pounds 

Form,  wed^e  shape,  as  viewed  from  front  and  top 

Quality,  hair  fine,  soft;  skin  mellow,  loose,  medium  thickness; 

secretion  yellow;  bone  clean. 


Temperament,  nervous,  indicated  by  lean  appearance . . 
B.  Head  and  neck: 

Muzzle,  clean  cut;  mouth  large;  nostrils  laige 

Eyes,  full.mUd.  bright 

Face,  lean,  long;  expression  quiet 

Forehead,  moderately  broad,  full 

Ears,  size  medium;  inside  yellow;  texture  fine 

Neck,  fine;  length  medium;  throat  clean;  dewlap  light. 
C.  Forequartera: 

Withers,  lean,  thin , 

Shoulders,  light,  oblique 

Lm,  straight,  short;  shank  fine 

Ch  est,  deep,  low ;  girth  laige 

Ribs,  broad,  long,  wide  apart;  stomach  large 

Back,  lean,  straight,  open  Jointed 

Loin,  broad 

Flank,  low 

Navel,  laige 

B.  Hind  quarters: 

Hips,  far  apart,  level  between  hooks 

Rump,  long,  wide 

Pin  bones  (or  thurls),  hlKh,  wide  apart 

Tall,  long,  slim;  switch  fine 

Thighs,  thin,  long. , 


SKUtcheon.  spreading  over  thighs,  extending  high  and  wide; 
thigh  ovals  large : 


Udder,  long,  attached  high  and  full  behind,  extending  far  in 

front  and  full;  quarters  even,  free  from  fleshiness 

Teats,  large,  evenly  placed 

Mammary  veins,  laige,  tortuous 

Milk  wells,  larye 

liegs,  straight,  far  apart;  shank  fine 

Total 


Student's 
estinuite. 


Corrected. 


1 
2 
3 

8 
10 
3 
8 

1  I 
2 

2 
2 
1 

1 

2  ' 


15  ' 
4 

3  , 
3 
3 


100  I 
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BUREAU   OF  ANIMAL  INDUSTRY. 


The  Pennsylvania  State  College. 


Scale  of  pointe. 

Perfect. 

Student's    n^rrootPA 

General  appearance: 

Age,  estimated,  — — ;  corrected,  -^ 

Weight,  estimated ,  — —  pounds;  corrected  — —  pounds 

Form,  wedge-shaped  viewed  from  front,  side,  and  above . .  •• 

8 

6 
6 

Quality,  hair  fine;  skin  soft,  of  medium  thickness;  bone  fine, 
clean 

1 

Temperament,  sanguine,  nervous 

Head: 

Muzzle,  clean  cut;  mouth  large;  nostrils  wide,  open 

Face,  lean,  long,  slightly  dished;  expression  contented 

20 

1 
1 

1 

' 

Eyes,  full,  mild,  bright,  clear 

Forehead,  broad,  high i 

Earn,  size  medium;  Tnside  yellow;  texture  fine 

1 

Fore  quarter: 

Nf>>o.k,  thin;  length  medium;  IhroRt  rleftP;  d^w^ap  Jimall 

5 

2 
2 

\ 

1 

Withers,  lean,  sliarp '. .' * 

Shoulders,  oblique,  lean 

Chest  deep,  wide  .         .  .           .      . 

1  

Legs,  straight,  short,  clean  boned;  cannon  fine 

1 

1      :::... 

1 

9 

Body: 

Girth,  larsre.  estimated.  — —  feet:  corrected  — —  feet 

4 
4 
2 

Kibs^  wellsprung,  long,  broad,  far  apart 

Back,  high,  lean 

Vertebra,  large;  spaces  wide  open 

2 

t 

1 
1 



Loin,  broad,  strong 

1    

Abdomen,  laige,  deep  showing  great  capacity 



Flank,  deep,  velvetv,  thin 

!....; 

Navel,  lanre "...                     * 

26 

Hind  quarter: 

Hips,  wide  apart,  level  with  back 

3 
3 
2 
4 

8 

8 
4 
8 
4 

1 

Rump,  long,  high,  wide;  pelvis  arching 

f*in  bones,  high,  wide  apart ... 

Thigh,  thin,  incurving,  well  mascled 

Fore  udder,  extending  well  forward,  full,  not  fleshy;  quarters 
even 

Hind  udder,  attached  high  behind,  full,  not  fleshy;  quarters 
even 

Teats  uniform  irood  size  well  Dlaced 

Milk  veins,  large  elastic,  tortuous,  branching 

Milk  wells,  large 

liCffs.  clean  boned  wide  aDart.  stralsrht:  cannon  fine.            ..  . 

40 

Total 

100~ 

= 

South  Dakota  Agricultural  College. 

Same  as  the  Iowa  card  (see  p.  61)  for  dairy  cattle. 
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State  Agricultural  and  Xechanical  College  of  the  University  of  Tennessee. 


Scale  of  points. 


A.  General  appeHrance: 

1.  Weight,  800  to  1,000  pounds;  estimated,  —  pounds;  actual,  — —  pounds. 

2.  Form,  wedre-shapea  as  viewed  from  front,  top,  side,  back,  and  rear 

3.  Quality,  hair,  flne,  soft;  skin  of  medium  thickness,  mellow,  elastic;  secre- 

tion yellow:  bone,  fine,  clean 

4.  Temperament,  sanguine 

5.  Constitution,  vigorous,  robust,  showing  size  and  substance 

B.  Head  and  neck: 

6.  Muzzle,  clean  cut:  mouth  large;  nostrils  laige 

7.  Eyes,  full,  clear,  placid 

8.  Face,  lean  and  long:  expression  quiet 

9.  Forehead,  broad,  high,  full 

10.  Ears,  texture  flne:  size  medium 

11.  Neck,  fine;  length  of  neck  medium;  throatclean:  dewlap  light 

C.  Fore  quarters: 

12.  Withers,  lean,  thin 

13.  Shoulders,  light,  slanting 

U.  Legs,  straight,  short;  shank  flne 

D.  Body: 

16.  Chest,  deep,  low;  girth  large 

16.  Ribs,  broad,  long,  wide  apart:  stomach  large 

17.  Back,  lean,  straight;  vertebrae  spaced 

18.  Loio.  broad,  muscular 

19.  Flan  k ,  thin,  arching 

20.  Navel ,  large,  wel  1-deflned 

E.  Hind  quarters: 

21.  Hips,  wide;  space  between  hooks  level 

22.  Rump,  long,  wide 

23.  Pin  bones,  nigh,  wide  apart 

24.  Tail,  long,  fine;  switch nne 

25.  Thighs,  long,  thin 

26.  Escutcheon,  spreading  over  thighs,  extending  far  upward 

27.  Udder,  long,  capacious,  but  not  pendulous,  extending  well  up  behind 

and  far  forward:  quarters,  even,  free  from  fleshiness 

28.  Teats,  large,  eveulv  placed 

29.  M il k  V  eins,  large,  long,  tortuous " 

30.  MUk  wells,  large 

81.  Legs,  straight,  set  well  apart;  shank  flne 

Total 


Possible 
score. 


Student's 
score. 


-I- 


100 
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BUREAU   OF   ANIMAL  INDUSTRY. 


State  Agricultural  and  Xechanical  OoUege  of  the  University  of  Tennessee. 


Scale  of  points. 

Perfect 
score. 

Student's 
score. 

I.  Primary  conaidemtlons: 

1.  Weight,        pounds 

2.  Size  and  Kubetance,  forage 

3 
4 
4 
5 

5 
6 
3 
2 
4 
4 
2 

2 

1 
1 
1 
2 
8 
2 
1 
2 

1 
1 
8 
9 
3 

3 

8 
3 
6 

1 

8.  Style,  attractive,  sprif  htly;  breeding  apparent 

4.  Appearance,  wedge-shaped,  angular 

5.  Quality,  skin  thin,  loose,  elastic,  mellow;  flesh  firm;  halrsoft,  fine,  silky. . . 
II.  Nervous  energy: 

fi-  TemppTRinpTit,  fiotive,  o^ntrolled ....           .... 

7.  Eyes'  large,  clear,  bright,  mild,  placid,  free  from  white 

8.  Forehead,  broad,  high;  face  dished 

9.  Ears,  broad,  thin,  active 

10.  Spinal  column,  long,  prominent,  open 

11.  Milk  veins,  branching,  long,  tortuous 

12.  Navel,  large,  deflued 

III.  Structural  anatomy: 

13.  Contour,  clean-cut,  smooth,  correlated,  symmetrical,  free  from  patchi- 
ness  and  offal 

14.  Head,  medium  in  size;  muzzle  refined*  mouth  laive;  face  lean,  long 

15.  Neck,  fine;  length  medium;  flat  on  side;  throat  clean;  dewlap  light 

16.  Withers,  narrow  on  top,  spreading;  shoulder  light,  slanting. .!...". 

17.  Back,  straight,  strong,  well  muscled 

18.  Loin,  broad,  strong 

19.  Pelvic  arch,  prominent,  bare;  pin  bones  high,  wide 

20.  Flank,  high;  twist  open;  thigh  thin,  incurved 

21.  Bones,  medium;  joints  fine,  flat;  horns  small,  waxy;  tail  long,  slim 

IV.  Digestion  and  assimlhiUon: 

22.  Nostrils,  medium-sized,  clear,  bright 

28.  Breast  and  brisket,  prominent,  angular 

24.  Chest,  wide,  deep,  long;  girth  large 

26.  Barrel,  medium  long,  broad  on  top,  deep,  capacious 

26.  Ribs,  flat,  spaced,  well  sprung;  chine  open 

V.  Milk  indications: 

27.  False  ribs,  suppressed ;  barrel  depression  marked 

28.  Udder,  long,  capacious,  balancea,  free  from  fleshiness,  strongly  attached, 
collapsed  when  empty;  teats  evenly  placed ^ 

29.  Escutcheon,  spreading  over  thighs,  extending  well  upward 

80.  Milk  veins,  large,  tortuous,  long,  branched:  milk  wells  large .  .         ..  .. 

81.  Skin  of  ear  and  udder  yellow;  secretions  yellow 

Total 

100 
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A^cnltural  and  Hechamcal  College  of  Texas. 


Scale  of  points. 


Possible 
score. 


Student's 
score. 


Corrected. 


A.  General  appearance: 

Weight,  800  to  1,000  pounds,  estimated. pounds 

Porm,  wedge-shaped  as  viewed  from  front,  top,  and  back 

Quality,  hair  fine,  soft;  skin  of  medium  thicknesi,  mellow, 

elastic;  secretion  yellow;  bone  fine,  clean 

Temperament,  sanguine ." 

B.  Head  and  neck: 

Muzsle,  clean  cut;  month  large;  nostrils  large 

Eyes,  full,  mild,  bright 

Face,  lean,  long;  expression  quiet 

Forehead,  broad,  hish,  full 

Ears,  texture  fine;  d!ze  medium 

.    Neck,  fine;  length  of  neck  medium;  throat  clean;  dewlap  light . 

C.  Fore  quarters: 

Withers,  lean,  thin... 

Shoulders,  light,  slanting 

L«,  straight,  short;  shank  fine 

Chest,  deen,  low;  girth  laige 

Ribe,  broaa,  long,  wide  apart;  stomach  large 

Back,  lean,  straight,  open  Jointed 

Loin,  broad 

Flank,  low 

Nayel,  laige 

E.  Hind  quarters: 

Hipe,  farapart;  space  between  hooks  level 

Rump,  lonff,  wide 

Pin  bones,  high,  wide  apart 

Tail,  long,  fine;  switch  fine 

Thigh,  long,  thin 

Escutcheon,  spreading  over  thighs,  extending  far  upwards 

Udder,  long,  capacious,  but  not  pendulous,  extending  well  up 
behind  and  far  forward;  quarters  even,  free  from  fleshiness. . 

Teats,  large,  evenly  placed 

Milk  veins,  laige,  long,  tortuous 

Milk  wells,  large 

Legs,  sCnUght,  set  well  apart;  shank  fine 


Total. 


100 
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BUREAU  OF  ANIMAL  INDU8TBY. 


Agricultural  Oollege  of  XTtah. 


Scale  of  points. 


A.  General  appearence: 

Age,  eNtimated, ;  corrected, 

Weight,  estimated, pounds;  actual, pounds 

Form,  wedge  shaped  ba  viewed  from  front,  side,  and  top 

Form,  shapely,  musculine.  medium  height : 

Quality,  hair  fine,  silkv;  skin  mellow,  loose,  medium  thickness;  secre- 
tions yellow;  bone  clean;  horns  small  at  base 

Temperament,  nervous,  indicated  by  lean  appearance 

B.  Head  and  neck: 

Muzzle,  clean  cut;  mouth  large,  broad;  nostrils  large 

Eyes,  large,  bright,  full,  placid 

Face,  lean,  long;  expression  quiet 

Forehead,  full  above,  broad,  slightly  dished  between  the  eyes;  not 
too  wide  between  the  horns 

Ears,  well  set;  size  medium;  inside  yellow;  texture  fine 

Neck,  fine,  but  Joining  strong  at  head,  rather  long;  throat  clean;  dew- 
lap light 

Neck,  neatly  Joined  to  head  and  shoulders,  of  good  length;  masculine 
and  strong  of  bearing;  nearly  free  of  dewlap 

C.  Fore  quarters: 

Withers,  lean,  thin 

Withers,  well  rounded,  even  on  top 

Shoulders,  lean,  strong,  oblique 

Legs,  straight,  short;  shanks  fine;  hoofs  broad,  sloping 

Chc!4t,  deep,  low,  full;  girth  large;  brisket  light,  thin 


Score. 


Male. 


Female. 


J.. ..I. 


Ribs,  broad,  long,  well  sprung,  wide  apart '  3  | 

Stomach  (or  bell v),  large,  deep,  roomy i  8  j 

Back,  fairly  level,  not  too  straight,  standing  out  well;  spine  large,  lean,  I 

open-Jointed i  3  i 

Loin,  broad,  lean 5 

Flank,  moderately  low.  thin 2 

Navel,  large,  prominent 3 

E.  Hind  quarters: 

Hip,  wide  apart,  arched  between 2 

Rump,  long,  wide,  arched,  not  fleshy 2 

Pin  bones  (orthurls),  high,  wide  apart '  1 

Thighs,  long,  thin.  Incurved,  giving  room  for  udder 4 

Leap,  straignt,  short,  wide  apart:  shanksfine 2 

Tan,  long,  slim,  reaching  to  nocks;  switch  fine '  1 

F.  Udder  and  rudimentaries  (milk-secreting  organs):  i 
Udder,  long,  attached  high  and  full  behind,  extending  far  In  front  and  , 


full;  quarters  even 

Udder,  capacious,  flexible;  skin  loose,  pliable,  covered  with  short, 

fine  hair;  some  substance  in  structure,  but  not  fleshy 

Teats,  size  and  length,  medium;  cvenlv  placed,  wide  apart 

Rudimentaries,  four;  large,  well  placed 

Milk  veins,  large,  long,  tortuous;  entering  large  orifices,  which  are  well 

forward 

Escutcheon,  spreading  oyer  thighs;  extending  high  and  wide;  thigh 

ovals  large 


Total. 


10 


100 


2  I. J., 


2  I. 
1  '. 

8  I 

3  ■- 


101 
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Washington  Agrictiltural  College  and  School  of  Science. 


Scale  of  pcrints. 


Perfect. 


,  Student's 
'     score. 


General  appearance— 21: 

Weight,  estimated. ponnds;  actual, pounds 

Age,  estimated, ;  actual, 

Form,  wedge  shaped,  as  viewed  from  front,  side,  and  above 

Quality,  hur  fine;  skin  qpft,  medium  thickness;  bone  clean. 

Temperament,  nervous 

Head— 7: 

Mnzxle.  clean  cut:  mouth  laige;  nostrils  large 

Face,  lean,  long,  dishing 

Eyes,  full,  mild,  bright 

Forehead,  broad;  horns  small  at  base 

Ears,  size  medium;  inside  yellow;  texture  fine 

Fore  quarters— 9: 

Neck,  thin;  lenfi^th  medium 

Withers,  sharp,  lean 

Shoulders,  light,  obliaue 

Legs,  short,  straight,  fine  shanked 

Brisket,  thin,  sharp 

Body— 25: 

Chest,  deep;  girth  at  heart  large  ( feet, inches) 

Ribs,  broaa,  long,  far  apart 

Belly,  large,  roomy 

Back,  lean .  straight,  open -jointed 

Loin,  broaa 

Flank,  deep 

Navel,  large 

Hind  quarters— 88: 

Hips,  far  apart,  level  between  them 

Rump,  long,  high 

Pin  bones,  nigh,  wide  apart 

Tail,  long,  reaching  hoclcs;  switch  finely  developed 

Thighs,  thin,  incurving 

Escutcheon ,  wide,  extending  far  up 

Udder,  extending  far  up  behind  and  far  in  front;  quarters  even, 
free  from  fleshiness 

Teats,  well  shaped,  neither  too  large  nor  too  small :  evenly  placed . 

Milk  veins,  large,  tortuous 

Milk  wells,  large 

Legs,  straight,  far  apart;  shank  fine 


Corrected 
score. 


Total. 


1  I. 

2  . 

1  . 

•  :: 

2  I., 

?>: 

2  |. 

ii 

3  . 

2  L 

1 1. 

3i. 

2  I. 
1  ' 

V: 

1  '. 

16  ;. 
5   . 

3  I. 

2  . 

2  '. 


100  , 
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BDBEAU    OF   ANIMAL   IKDU8TBY. 


Washington  Agricultural  GoUege  and  School  of  Science. 


Scale  of  points. 


Perfect 


Stadenfi 
score. 


I.  Digestive  apparatus: 

1.  Abdomen,  deep,  wide,  giving  triangular  form,  as  seen  from  side  and  top 

view;  ribs  well  arched  (not  dropping  too  soon  after  leaving  backbone).. 

2.  Muzzle  and  Jaw,  large,  showing  eating  capacity 

II.  Temperament: 

1.  Thighs,  thin,  incurving 

2.  Hips,  wide,  prominent,  but  strong -. 

8.  Backbone,  well  developed,  not  too  deeply  covered  with  flesh 

4.  Legs,  short,  small,  thin  skinned 

5.  Shoulders,  light,  with  sharp  rather  than  round  withers 

6.  Brisket,  V-shaped  rather  than  U-shaped 

7.  Neck,  not  fleshy 

8.  Skull,  wide  in  region  of  brain,  showing  large  brain 


III.  Constitution: 

1.  Chest,  deep,  wide;  fore  legs  not  close  together;  nostrils  wide,  flaring; 

these  points  indicate  large  lungs  and  heart 

2.  Pelvic  bones,  large:  rump  prominent,  clear  to  base  of  tail;  tail  long; 

switch  well  developed 

3.  Eyes,  bright;  skin  soft,  pliant;  hair  smooth,  glossy;  all  indicating  health 

and  vigor 


IV.  Milk  organs: 

1.  Udder,  large,  lower  outline  a  semicircle  when  distended;  attachment  to 

body  long,  extending  far  up  behind  and  far  out  in  front;  plenty  of  gland- 
ular tissue  within,  but  showing  loose  folds  behind  when  empty;  quarters 
even 

2.  Teats,  good  size,  well  shaped,  easy  to  milk,  not  too  close  together 

8.  Milk  veins,  large,  tortuous;  veins  on  udder  prominent  [escutcheon  wide, 

regular,  extending  far  up(?)] 

4.  Hips  and  loins,  wide;  legs  far  apart,  giving  room  for  laige  udder 

Total 

V.  Training: 

1.  Flow,  constant,  regular  till  near  calving,  having  been  milked,  fed  regu- 

larly, and  never  allowed  to  nurse  calf  more  than  a  few  days 

2.  No  vicious  habits  such  as  kicking,  hooking,  jumping,  etc 

Total 


20 

5 


20 


12 
5 


60 
50 


100 
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Gk>Ilege  of  Agriculture  of  the  University  of  Wisconoin. 


Possible 
score. 

Points  deficient. 

Scale  of  pointB. 

Student's 
score. 

Corrected. 

General  appearance— 17  points: 

Weight,  estimated, pounds 

Form,  wedge  shaped  as  viewed  from  front,  side,  and  top 

Quality,  hidr  fine,  soft;  skin  mellow,  loose,  medium  thickness; 
0ecreuon  yellow;  bone  clean,  fine 

5 

4 

8 

2 
2 
2 

Temperament,  nervous,  indicaied  by  marked  refinement  in 
head,  neck,  and  fore  quarters;  backbone  prominent,  well 
defined  ........................................................ 

Head  and  neck~18  points: 

Mn^le, cl<^*-n  cut;  mnuth  larre;  nnfitrils  wide ^, 

Byes, lane, bright, full 7.. 

'Face,  re^ed,  long:  expression  quiet 

Foreiiead,  broad,  sllghtlv  dishiiig 

2 
1 
4 

4 
2 
1 

1 

Rar^  friz4  in©diu™;  inrioe  yellow;  te'^ture  fine  -  - ,  - , , 

1 

Neck,  fine,  thin;  length  medium;  throat  clean;  dewlap  light . . . 

j 

Fore  qua'itei»— 7  pointsf 

Shoulders,  light,  sloping,  backbone  rising  well  between  the 
blades            .  . 

1 

Breast,  nointed:  brisket  lijrht 

Legs  straight,  short;  shanK  fine 

Body— 20  points: 

Chest,  deep;  foreflank  full 

6 
9 
8 
8 

2 
5 
1 
5 

1 

1 

18 

4 

6 

Barrel  lanre:  ribs  broad,  deen.  wide  anart 

^ 

Back,  straight,  strong;  prominences  clearly  defined 

Loi~n/broad(  coupling  roomy 

Hind  quarters— 15  points: 

Hips,  far  apart,  prominent,  level  with  the  back 

Rnmn.  Innsr.  Wiae:  iitelviBroomv 

Tall,  well  net,  '^Ki/'^Bt  T^p^^^ng;  switch  ht^vy  , . . , ^ „ . ^ . . , . , . .  . 

Tbiirhs  thin,  lone  wide  aoart:  twist  very  ooen 

Legs,  straight,  far  apart;  shank  fine 

Escutcheon,  spreadfng  over  thighs,  extending  high  and  wide; 
thisrh  ovals  lanre 

Milk  organs— 28  points: 

Udder,  symmetrical,  broad,  extending  well  forward  and  well 
up  between  thighs,  free  from  fleshiness,  well  held  up;  quar- 
ters even  in  size 

Teats,  good  sise,  evenly  placed  ., 

Milk  veins,  large,  tortuous,  branching;  milk  wells  large,  numer- 
ous  

1 

Total        

100 

1 

1 
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BUJEIEAU   OF   ANIMAL  INDUSTBY. 


HOGS. 


Fio.  6.— Points  of  the  hog,  three-quarters  front  view. 


2.  Face.  9.  Arm. 

3.  Eye.  11.  Leg. 

4.  Ears.  14.  Topline. 

6.  Jowl.  i6.  Crops. 

7.  Shoulder  vein,  or  neck  16.  Baclc. 

vein.  17.  Loin. 

8.  Shoulder.  18.  8ide. 


19.  Ribs. 

20.  Belly. 

21.  Fore  flank. 

22.  Underline,    or 

tomline. 

23.  Hind  flank. 

24.  Hip. 


25.  Rump. 

26.  Tail. 
28.  Thigh. 

bot-  29.  Buttock 
31.  Hock. 


k'  q^ 


1.  Snout. 
6.  Jowl. 
6.  Neck. 

8.  Shoulder. 

9.  Arm. 

^0.  Breast,  or  brisket. 


FiQ.  7.— Points  of  the  hog,  side  view. 


12.  Pastern. 

13.  Feet. 

15.  (.'rops. 

16.  Back. 

17.  l>oin. 

18.  Side. 


19.  Ribs. 

20.  Belly. 

21.  Fore  flank. 

23.  Hind  flank. 

24.  Hip. 

25.  Rimip. 


27.  Ham,  or  gammon. 

29.  Buttocks. 

30.  Twist,  or  crotch. 
81.  Hock. 
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Alabfuna  Polytedmic  InsUtate. 


Scale  of  points. 

Possible 
score. 

Student's 
score. 

Judge's 
score. 

General  appearance: 

WRisrht  score  accordinir  to  asre 

6 

8 
8 

8 

6 

1 
.        ..      1 

Fonn,  deep,  broad,  low,  long,  symmetrical,  compact,  standing 

prpi«r^Iy  o»l  legR r 

1 

Quality,  hair  silky;  skin  fine;  bone  fine;  flesh  smooth,  mellow, 
free  from  lumps  or  wrinkles 

1 

Condition,  deep,  even  covering  of  flesh,  especially  in  region  of 
valuable  cuts 

j 

Objections,  scurfy,  coarse  or  wrinkly  skin;  hair  coanw,  bristly; 
bone  coarse;  unequal  development  of  parts. 
Head  and  neck: 

Snont,  length  meditl"*;  rtnt  i*i^nu^ . . . , . , , . , , 

i 
1 

Eyes,  full,  mild,  bright' well  set 

Face,  short,  cheeks  full 

Ears,  fine;  size  medium;  soft 

1 

Jowl,  strong,  neat,  broad 

Neck,  thick;  length  medium 

1 

Objections,  face,  long,  narrow,  straight;  narrow  between  eyes; 

jowl  flabby,  pendant;  neck  tucked  up. 
Fore  quarters: 

Shoulder,  broad,  deep,  full,  compact  on  top,  same  width  as 

back  and  hind  quarters 

Breast,  moderately  wide,  full 

2 

Legs,  straight,  strong,  short;  bone  clean;  pasterns  upright; 
feet  medium  size 

2 

4 

6 
11 
10 

4 

2 
2 
10 

2 

I 



Objections,  weak  knees  and  jMuitems;   legs  close  together, 
crooked;  shoulders  narrow,  shallow. 
Body: 

Chest,  deep,  broad;  girth  full 

Sides,  deep,  long,  full;  ribs  close,  well  sprung 

Back, broad,  straight,  uniform  width,  thickly  and  evenly  fleshed . 

Loin,  wide,  thick,  straight 

Belly,  straight,  even;  flank  well  let  down 

Objections.  depresBion  behind  shoulders;  girth  small;  loin 
narrow;  back  drooping;  belly  narrow. 
Hind  quarters: 

Hips,  wide  apart,  smooth 

Ramp,  long,  wide,  evenly  fleshed,  stoaight 

Ham,  heavily  fleshed,  plump,  full,  deep,  wide 

Thigh,  fleshed  close  to  hocu,  full  In  crotch 

Ugs,  straight,  strong,  short;  bone  clean;  pasterns  upright;  feet 
mfidinTn  sijBe.   .-,.-..... 

Tail,  well  set  on;  size  medium;  curled 

Objections,  hips  and  rump  narrow;  rump  short,  steep;  ham 
and  thigh  thin  and  shallow. 

Total 

100 

TCaTmftii  State  Agrricultural  College. 


Possible 
score. 

Student's 

Judge's 
score. 

1.  Head 

4 
2 
2 
2 
2 
6 
12 
14 
10 
4 
10 
10 
1 
8 
8 
5 
8 
2 
2 
8 

2.  Eyes 

8.  Ears 

4.  Neck 

5.  Jowl 

6.  Shoulders 

7.  Chert 

8.  Back  and  loins 

9.  Sides  and  rib 

10.  Belly  and  flank 

11.  Ham  and  rump .....r.r.......... 

12.  Feet  and  lege.. 

13.  Taii...„.!^; :::;::.:.: ::::::::::::::::::;:.::: 

14.  Coat 

15.  Color 

18.8iM 

17.  Action  and  style 

1&  Condition..!....::::;. ::::::::::::.::::::::::::::::::::: 



W.  Disposition 

•20  Symmetry 

Total 

100 
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Michigran  State  Agrricultural  College. 


Scale  of  points. 

Perfect. 

Student's 
estimate. 

Corrected. 

General  appearance: 

Weight,  estimated, pounds;  actual, pounds 

8ize,  according  to  age  and  breed , t 

6* 

8 

8 

5 

Form,  deep,  low  down,  broad;  standing  firmly  and  squarely  on 
legs 

Qualitv,  bone  clean,  medium  fineness;  hair  silky,  without 

DisDOsitlon.  Q  olet 

27 

Head  and  neck: 

Rnmit  1<»Tifirth  TnAdiiim 

Eves  DFominent.  clear,  briirht 

Fftce  short'  che^lcK  Droiniiient                                              .  .  ..  . 

Ears  fine  silkv  size  medium           

Jowl  large,  neat,  full  to  brisket  and  shoulder 

2 

Neck  short  thick  broad  on  tOD  .     ,        ........................ 

7 

Fore  quarters: 

Shoulder  broad,  deeo.  comnact.  full 

9 

Breast,  moderately  projecting,  wide,  deep 

3 
8 
3 

Lesrs  straiirht.  short,  well  nlaced  outside 

Feet,  strong;  standing  well  on  the  toes 

18 

Girth,  large 

2 
6 
8 
5 
3 
2 
2 

Chest,  deep,  wide,  thick  through  the  heart 

Side,  close  iibbed,  long,  deeprfull 

Back,  broad,  straight,  thlck^eshed 

Loin,  broad,  thick,  even 

RaIIv.  vridft?  hnt.t/^mlinp  RtrRiff-ht.  _      

Flank,  low.  continulnir  bottomline 

:::::::::::: 

27 

1 

Hind  quarters: 

Hips,  wide  apart,  smooth...  ■ 

3 
8 
9 
8 
3 

Rumi)  \outc  broad,  even,  full 

Hams,  thickly  fleshed,  broad,  long,  fleshed  low  down 

Legs,  straight,  short,  well  placed  outside 

Feet,  stronir:  standinsr  well  UDon  toes 

21 

Total 

100 
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Ck>Uese  of  Agriculture  and  Mechanic  Arts  of  the  UniTenity  of  Kiaaouri. 


Scale  of  points. 


Perfect. 


Stadent's 
estinuite. 


Oonected. 


Oeneral  appearance: 

Weight,  estimated, pounds;  actual,  ^— pounds 

Size,  accoxdlng  to  age , 

Form,  deep,  low  down,  broad;  standJng  ilrmlyand  squarely  on 


QoaJity,  bone  clean,  medimn  fineness;  hair  silky,  without 
bristles 


Disposition,  quiet. 


Head  and  neck: 

Snout,  length  medium 

Eyea,  prominent,  clear,  bright 

Face,  short;  cheeks  prominent 

Ears,  fine,  silky;  sise  medium 

Jowl,  large,  neat,  full  to  brisket  and  shoulder  . 
Neck,  short,  thick,  broad  on  top 


FOre  quarters: 

Shoulder  vein,  full 

Shoulder,  broad,  deep,  compact 

Breoat,  moderately  projecting,  wide,  deep 

Legs,  straight,  short,  strong,  well  placed  outside. 


Body: 

Girth,  large,  —  feet,  ^—  inches . 
Chest,  deep,  wide . 


Sides,  close  ribbed,  long,  deep,  full . 
Back,  broad,  straight,  ttiic 


„    .    lick  fleshed. 

lioin,  broad,  thick,  even 

Belly,  wide;  bottom  line  stndght . . . . 
Flank,  low,  oontinQiDg  bottom  line.. 


Hind  quarters: 

Hlpe,  wide  apart,  smooth 

Rump,  long,  broad,  even,  full 

Hams,  thickly  fleshed,  broad,  long,  fleshed  low  down. 
Legs,  straight,  short,  strong,  well  placed  outside 


Total. 


19 


27 


21 


100 
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BTTREAU   OF   ANIMAL   INDUSTBY. 


New  Hampshire  College  of  Agrricultore  and  the  Kechanic  Arts. 


Bcale  of  polntn. 


Perfect 
score. 


Points  deficient. 


Student's 


Corrected. 


A.  General  appearance: 

Weight,  estimated , pounds;  actual, pounds , 

Score,  according  to  age 

Form,  deep,  broad,  low,  symmetrical, compact;  standing  squarely 

on  legs 

Quality,  bone  clean;  hair  silky;  skin  fine 

Disposition,  quiet 

B.  Head  and  neck 

Snout,  length  medium;  not  coarse 

Eyes,  full,  mild,  bright,  large 

Face,  short;  cheeks  full  

Ears,  fine,  soft;  size  medium 

Jowl,  strong,  neat,  broad 

Neck,  thick;  length  medium 

C.  Fore  Quarters: 
Shoulder  vein,  full 


Shoulder,  broad,  deep,  full,  compact  on  top  . 
Breast,  advanced,  wide 


L^,  straight,  short,  strong;  feet  medium  size  . 


Chest,  deep,  broad;  girth  large 

Sides,  deep,  lengthy,  closely  ribbed 

Back,  broad,  straight,  thickly  and  evenly  fleshed  . 

Loin,  wide,  thick 

Belly,  straight 

Flank,  even  with  underline 

E.  Hindquarters: 

Hips,  wide  apart,  smooth 

Rump,  long,  wide,  evenly  fleshed,  straight 

Hams,  heavily  fleshed,  deep,  wide 

Thighs,  fleshed  close  tohoclw 

Tail,  tapering 

Legs,  straight,  short,  strong;  feet  medium  sixc 


Total. 


100 


North  Carolina  College  of  Agriculture  and  Mechanic  Arts. 

Same  as  the  New  Hampshire  card  (see  above)  for  hogs. 
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North  Dakota  Agricultural  College. 


Scale  of  points,  a 


Perfect 
score. 


General  appearance: 

Weight,  estimated, pounds;  actual, pounds;  score  ac- 
cording; to  age , 

Form.  deep,  broad,  low,  long,  symmetrical,  compact;  standing 
squarely  on  legs 

Quality,  bone  clean;  hair  silky;  skin  fine 

Disposition,  quiet , 

Head  and  neck: 

Snout,  length  medium,  not  coarse , 

Eyes,  full,  mild,  bright,  large , 

Face,  short;  cheeks  full 

Ears,  fine:  size  medium;  soft , 

Jowl ,  strong,  neat,  broad 

Neck,  thick;  length  medium 

Fore  quarters: 

Shoulder  vein .  full 

Shoulder,  broad,  deep,  full,  compact  on  top , 

Breast,  advanced,  wide , 

Legs,  straight,  short,  strong;  feet  medium  size 

Body: 

Chest,  deep,  broad;  girth  lai^ge , 

Sides,  deep,  lengthy,  closely  ribbed 

Back,  straight,  broad,  thickly  and  evenly  fleshed , 

Loins,  wide,  thick 

Belly,  straight. 

Flank,  even  with  underline , 

Hind  quarters: 

Hips,  wide  apart,  smooth 

Rump,  long,  wide,  evenly  fleshed,  straight 

Hams,  heavily  fleshed,  deep,  wide 

Thicrhs,  fleshed  close  to  hocks 

Le,^.  straight,  short,  strong;  feet  medium  size 

Total 


Points  deficient 


Corrected. 


2  . 

8    . 

8  '. 
8  . 
4  I- 

3  I. 
2  . 
2  I. 

3|. 

8  I. 
8    . 

4  . 

5  . 


100  , 


a  After  Craig. 
Oklahoma  Agricultural  and  Mechanical  Oolloge. 


Scale  of  points. 


Possible 
score. 


Name  of  animals. 


General  appearance— 40  points: 

Weight:  Six  months,  200  pounds;  12  months.  850  pounds;  18 

months,  450  pounds;  24  months,  500  pounds 

Estimated,  pounds 

Actual,  pounds 

According  to  age 

Form,  deep,  broad,  low,  long,  symmetrical,  compact;  stand- 
ing squarely  on  legs 

Quality,  bone  clean;  hair  silky;  skin  fine;  flesh  free  from 

lumps  and  wrinkles 

Condition,  deep,  even  covering  of  flesh,  especially  in  region 

of  valuable  cuts 

Head  and  neck— 6  points: 

Snout,  length  medium;  not  coarse 


Eyes,  full,l>rl^ht,  laive  . . 


Face,  short;  cheeks, 

Ears,  fine,  soft;  medium  size . 

Jowl,  long,  neat,  broad,  full  to  brisket  and  shoulder 

Neck,  thick;  length  medium 

Fore  quarters— 7  points: 

Shoulder,  broad,  deep,  full,  compact  on  top 

Breast,  advanced,  broad 

Legs,  straight,  short,  strong;  pasterns  upright 

Body-28  points: 

Chest,  deep,  broad;  girth  large 

Sides,  deep,  lengthy,  close  ribbed 

Back,  broaq,  straight,  thickly  and  evenly  fleshed 

Loins,  broad,  thick 

Belly,  straight,  wide 

Flank,  even  with  under  line 

Hind  qnarters— 19  points: 

Hips,  smooth,  wide  apart 

Rmnp,  long.  wide,  evenly  fleshed,  straight 

Hams,  heavily  fleshed,  deep,  wide,  full , 

Thighs,  fleshed  close  to  hocks 

Legs,  straight,  short,  strong,  well  placed;  pasterns  upright... 


Total. 


100 
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BUBEAU   OP   ANIMAL   INDU8TBY. 


The  Pennsylvania  State  OoUe^e. 


Scale  of  points. 


Perfect 


Points  defldent 


Student's 
score. 


Corrected. 


•  pounds;  actual,  —  pounds;  score  ac- 


General  appearance: 
Weight,  estimated, 

cording  to  age....  

Objections,  undeislze,  overgrown,  coarse,  slow  to  fatten. 
Form,  deep,  broad,  low,  long,  symmetrical,  compact,  standing 

squarely  on  legs , 

Objections,  narrow  hams;  broad,  heavy  shoulden;  loosely 
Jointed,  unsymmetrical. 

Quality,  bone  clean;  hair  silky;  skin  fine 

Objections,  bone  large,  coarse,  without  taper;  pasterns  long; 
hair  coarse,  harsh,  not  evenly  distributed. 

Disposition,  quiet,  gentle,  easy  to  handle 

Objections,  cross,  restless,  wild. 
Head  and  neck: 

Snout,  length  medium;  not  coarse 

Objections,  long,  thick,  coarse. 

Face,  short;  cheek,  full 

Objections,  long,  narrow  between  eyes. 

Eyes,  full,  mild,  br&htf 

Objections,  small,  dull,  deep  set;  vision  impaired  by  wrinkles. 

Ears,  fine;  size  medium;  soft 

Objections,  laxve,  coarse;  knuckle  long  or  large;  difference 
in  size  or  position  one  with  another. 

Jowl,  strong,  neat,  broad 

Objections,  light,  flabby,  rough,  deeply  wrinkled,  not  carry- 
ing fullness  oack  to  the  shoulder  or  brisket. 

Neck,  thick;  length  medium 

Objections,  long,  flat,  lacking  in  fullness  and  depth. 
Fore  quarters: 

Shoulder,  broad,  deep,  full,  compact  on  top 

Objections,  lacking  in  depth  or  width;  thick  beyond  the  line 
of  sides  and  hams;  extending  above  line  of  back;  shield 
too  coarse  and  prominent. 

Breast,  advanced,  wide 

Objections,  narrow,  contracted. 
Legs,  short,  strong;  feet  medium  size;  hoof  erect,  capable  of 

bearing  gqpd  weligrht 

Objecuons,  legs  long,  slim,  coarse,  crooked;  hoof  long,  slim, 
weak,  unable  to  bear  weight  of  animal  without  breaking 
down. 
Body: 

Chest,  broad,  deep;  girth  large 

Objections,  flat,  pinched;  breastbone  crooked. 

Sides,  deep,  lengthy,  closely  ribbed 

Objecuons.  flat,  thin,  not  full  at  bottom  as  on  top,  drawn  in 
at  shoulders,  tucked  up  as  it  approaches  hams;  lumpy  or 
uneven  surface. 

Back,  broad,  straight,  thickly  and  evenly  fleshed 

Objections,  narrow,  creased  back  of  shoulders,  hollow  or 
humped,  too  long  or  tapering  at  the  hams. 
Loin,  wide,  thick 


dbjections,  high,  narrow,  depr^sed,  humped  up. 
'      '    ■  '        Idc   '  " 


Belly,  straight,  wide,  full 

Objections,  narrow,  sagging,  flabby. 

Flank,  even  with  under  line,  full 

Objections,  thin,  tucked  up,  drawn  in. 
Hind  quarters: 

Hips,  wide  apart,  smooth 

Objections,  narrow,  peaked. 
Rump,  long,  wide,  evenly  fleshed,  straight . 
*  jcto)ii     "  '  ...       . 


Objectfons,  flat,  narrow,  peaked  at  root  of  tall,  too  steep. 

Hams,  heavily  fleshed,  deep,  wide 

Objections,  narrow,  short,  thin;  not  projecting  beyond  and 
ccming  down  to  hock;  cutuptoohlrh  in  the  twist;  straight 
from  root  of  tail  to  hock;  buttocks  light,  thin,  flabby. 

Legs,  straight,  short,  strong;  feet  medium  size 

Objections,  legs  long,  thin,  coarse,  crooked;  hoofs  long,  slim, 
weak,  unable  to  bear  weight  oi  animal  without  breaking 
down. 


Total. 


100 
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State  Acrricnltural  and  Mechanical  College  of  the  Univenity  of  Tennessee. 


Scale  of  points. 


A.  Genend  appearance: 

1.  Estixnated  weigbt, poandu;  actual, pounds. 

2.  Weight,  aocorain^  to  age,  6^  months,  200-260  pounds . 


8.  Form,  deep,  broad,  low,  symmetrical,  compact,  standing  squarely  on  legs. 


4.  Quality,  bone  clean;  hair  silky;  sUnfine. 

5.  DIspoeIti  '^ 


rition,  quiet . 

6.  Gbnstitution,  vigorous,  robust,  showing  size  and  substance. 
Head  and  neck: 

7.  Snout,  of  medium  length  and  flnenesR 


Eyes,  full,  mild,  bright,  laige. 


9.  Face,  short;  cheeks  I »«. 

10.  Forehead,  broad,  high,  full 

11.  Ears,  of  medium  size,  fine,  soft 

12.  Jowl,  strong,  neat,  broad 

15.  Neck,  of  medium  length,  thick 

C.  Fore  quarters: 

14.  Shoulder  vein,  full 

16.  Shoulder,  broad,  deep,  full ;  top  compact 

16.  Breast,  full,  wide 

17.  Legs,  straight,  short,  strong;  feet  of  medium  size. . 

D.  Body: 

18.  Chest,  deep,  broad;  girth  large 

19.  Sides,  deep,  lengthy,  closely  ribbed 

20.  Back,  broad,  straight,  thickly  and  evenly  fleshed  . 

21.  Loin,  wide,  thick 

22.  Belly,  straight 

23.  Flank,  even  with  underline 

24.  Navel,  lai^e,  defined 

E.  Hind  Quarters: 
26.  Hips,  wide  apart,  smooth  . 


26.  Rump,  long,  wide,  straight,  evenlv  fleshed . 

27.  Hams,  deep,  wide,  heavily  fleshed 

28.  ThighiB,  fleshed  close  to  hocks 

^.  Twist,  deep,  plump 


90.  Tail,  tapering. 

81.  Legs,  straight,  short,  strong;  feet  of  medium  size. 


TV>tal. 


Perfect 
score. 


Student's 
score. 


6 
6 

6  1. 
4  '. 

6  1. 

I 

ii. 

•i- 

1  . 

7  . 

2  . 

3  '. 

10  i 

8  . 

4  . 
8    . 

?i; 

1    . 

3    . 

3  '. 
8    . 

4  . 
1  . 
1  . 
4  . 


100  I 
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BUREAU   OF   ANIMAL  INDUSTRY. 


State  Ag^ricultural  and  Kechcuiical  College  of  the  University  of  Tennessee. 


Scale  of  points. 


Perfect  StQdent'B 
score.       score. 


A.  Primary  considerations: 

1.  Weight, pounds 

2.  Size  and  substance,  forage 

.  S.  Action,  vigorous,  easy 

4.  Appearance,  cylindrical,  smooth,  compact 

5.  Quality,  sUn,  smooth,  pliable;  flesh  firm;  hair  soft,  fine,  silky 

;i.  Nervous  energy: 

6.  Temperament,  active,  controlled 

7.  Eyes.  laige,  clear,  bright,  mild,  placid,  free  from  white 

8.  Foreneiiaf,  broad,  high;  face  short 

9.  Earn,  brotid,  medium,  thin,  active 

10.  Spinal  column,  long,  well  covered 

C.  Structural  anatomy: 

11.  Contour,  clean-cut,  smooth,  correlated,  symmetrical,  free  from  patchiness 

and  offal 

12.  Head,  size  medium;  snout  medium;  face  short 

13.  Neck,  thick,  short 

14.  Withers,  broad  on  top,  well  fleshed;  shoulder  well  covered,  slanting 

15.  Shoulder,  heavy,  broad,  deep,  full 

16.  Back,  broad,  strong,  well  muscled 

17.  Loin,  broad,  strong 

18.  Pelvic  arch,  suppressed,  well  covered 

19.  Flank,  lean :  twist  full;  thigh  full,  recurved 

20.  Bones,  medium;  feet  strong 

D.  Digestion  and  atwimilation: 

21.  Nostrils,  medium-sized,  clear,  bright 

22.  Breast,  mil,  low 

23.  Chest,  wide,  deep,  long;  girth  large 

24.  Middle  piece,  long,  broad  on  top,  deep 

25.  Ribs,  flat,  well  arched,  deeply  covered 

26.  False  ribs,  well  developed 

E.  £.ssential  qualities: 

27.  Top  line,  straight  or  slightly  arched;  bottomllne  straight,  close  to  ground. . 

28.  Size  and  weight,  indicating  tendency  to  mature  early 

29.  Middle  piece,  well  developed,  giving  strong  back  ana  deep  long  side 

30.  Long  from  hook  points  to  pin  Dones,  and  to  hock;  hams  uniform,  mass- 

ive, meaty 

81.  Constitution,  vigorous;  bones  suf&cient  for  weight 


Total. 


Agrricnltural  an4  Mechanical  College  of  Texas. 


Scale  of  points. 


A.  General  appearance: 

Estimatea  weight, pounds 

Weight,  according  to  age 

Form,   deep,   broad,   low,   symmetrical,  compact,   standing 

squarely  on  legs 

Quality,  bone,  clean;  hair  silky;  skin  fine 

Di.sposition.  quiet 

B.  Head  and  nccK: 

Snout,  of  medium  length  and  fineness 

Eyes,  full,  mild,  bright,  large 

Face,  short;  cheeks  full 

Ears,  fine,  soft;  size  medium 

Jowl,  strong,  neat,  broad 

Neck,  thick;  length  medium 

C.  Fore  quarters: 

Shoulder  vein,  full 

Shoulder,  broad,  deep,  full;  top  compact 

Breast,  full,  wide 

Legs,  straight,  short,  strong;  feet  of  medium  size 

Body: 

Chest,  deep,  broad;  girth  large 

Sides,  deep,  lengthy,  closely  ribl)ed 

Back,  broad,  straight,  thickly  and  evenly  fleshed 

Loin,  wide,  thick 

Belly,  straight 

Flank,  even  with  underline 

£.  Hindquarters: 

Hips,  wide  apart,  smooth, 


D. 


Rump,  long,  wide,  straight,  evenly  fleshed  . 
Hams,  deep,  wide,  heavily  flesh© 


Thighs,  fleshed  close  to  hocks., 

Tall,  tapering 

Legs,  straight,  short,  strong;  feet  of  medium  size. 


Total. 


Possible 
score. 


100 


Student's 
score. 


Corrected. 
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A^cultural  College  of  TJtali. 


Scale  of  points. 


(Jeneral  appearance: 

Age,  estimated, ;  actual, 

Weight,  estimated, pounds;  actual, pounds;  score  ac- 
cording to  age 

Form,  deep,  broad,  low,  long,  symmetrical,  compact,  standing 
squarely  on  legs 

Quality-,  kx>ne  clean;  hair  silky;  skin  fine , 

Disposition,  quiet 

Head  and  neck: 

Snout,  length  medium;  not  coarse 

Eyes,  full,  mild,  bright,  large 

Face,  short;  cheeks  full 

Ears,  soft,  fine;  size  medium 

Jowl,  strong,  neat,  broad 

Neck,  thick;  length  medium ^ 

Fore  quarters: 

Shoulder  vein,  f ul  1 , 

Shoulder,  broad,  deep,  full,  compact  on  top 

Breast,  advanced,  wide , 

Legs,  straight,  short,  strong:  feet  medium  size 

Body: 

Chest,  deep,  broad;  girth  large 

Sides,  deep,  lengthy,  closely  ribbed 

Back,  broad,  straight,  thickly  and  evenly  fleshed 

Loin,  wide,  thick , 

Belly,  straight 

Flank, even  with  underline 

Hind  quarters: 

Hi  ps,  wi  de  apart ,  smooth : 

Rump,  long,  wide,  evenly  fleshed,  straight 

Hams,  heavily  fleshed,  deep,  wide 

Thighs,  fl  eshed  close  to  hocks 

Legs,  straight,  short,  strong;  feet  medium  size 


Total. 


Score. 


Stand- 
ard. 


Student's. 


Ck)rrected. 


100  ' 


College  of  Agriculture  of  the  TJniverflity  of  Wisconmn. 


Scale  of  points. 


Possible 
score. 


Points  deflcient. 


Student's 


Corrected. 


General  appearance — ^25  points: 

Weight,  estimated, pounds;  actual, pounds;  according 

to  age 

Form,  deep,  broad,  low,  long,  symmetrical,  compact,  standing 
squarely  on  legs 

Quality,  bone  clean;  hair  silky;  skin  flne 

Disposition,  quiet 

Head  and  neck — 10  points: 

Snout,  not  coarse;  length  medium 

Eyes,  large,  mild,  full,  bright,  wide  apart 

Forehead,  broad 

Face,  short;  cheeks  full 

Ears,  flne,  soft;  size  medium 

Jowl,  strong,  neat,  broad 

Neck,  thick;  lens^h  medium 

Fore  quarters— 18  points: 

Shoulder,  broad,  deep,  full,  compact  on  top 

Breast,  wide,  prominent 

I«g8,  straight,  short,  strong;  feet  medium  size 

Body-82  points: 

Chest,  deep,  broad;  girth  large 

Sides,  deep,  lengthy,  closely  ribbed 

Back,  broad,  straight,  thickly  and  evenly  fleshed 

Loin,  thick,  wide 

Belly,  straight 

Flank,  even  with  under  line 

Hind  quarters->aO  points: 

Hips,  wide  apart,  smooth 

Rump,  long,  wide,  evenlv  fleshed,  straight 

Hams,  heavily  fleshed,  deep,  wide 

I^gs,  straight,  short,  strong;  feet  medium  size 

Total 


100 
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BITREAU  OF  ANIMAL   INDUSTRY. 


LARD  HOGS. 


College  of  Agriculture  of  the  Univeruty  of  niinois. 


Scale  of  points. 

Perfect 
score. 

Student's 
score. 

Corrected. 

General  appearance— 30  pointer 

1.  Weight,  score  according  to  age 

6 

8 

8 

8 

1 
1 
1 
1 
2 
2 

8 
2 

2 

2 
8 
10 
10 
2 

3 
3 
10 

2 

2.  Fonn,  aeep,  broad,  low,  long,  symmetrical,  compact;  stand- 
ing squarely  on  legs 

3.  Quality,  hair  silky;  skin  flne;  bone  fine;  mellow  covering  of 
flesh,  free  from  lumps  and  wrinkles 

4.  Condition,  deep,  even  covering  of  flesh,  especially  in  region 
of  valuable  cu  to 

Head  and  neck— 8  pointe: 

5.  Snout,  length  medium:  not  coarse 

6.  Eyes,  full,  mild,  bright 

7.  Face,  short;  cheeks  f ul  1 

8.  Ears,  fine;  size  medium;  attached  neatly 

9.  Jowl,  strong,  neat,  broad,  firm 

10.  Neck,  thick,  smooth  to  shoulder;  length  medium 

Fore  quarters— 12  pointe: 

11.  Shoulder,  broad,  deep,  full;  compact  on  top 

12.  Breast,  advanced,  wide 

13.  Legs,  straight,  short,  strong;  bones  clean;  pasterns  upright; 
feet  medium  size 

Body— 32  points: 

14.  Chest,  deep,  broad;  girth  large 

16.  Sides,  deep,  lengthy,  full;  riBs  close,  well  sprung 

16.  Back,  broad,  straight,  thickly  and  evenly  fleshed 

17.  Loin,  wide,  thick,  straight 

18.  Belly,  straight,  even 

Hind  quarters-18  pointe: 

19.  Hips,  wide  apart,  smooth 

20.  Rump.  long,  wide,  evenly  fleshed ,  straight - 

21.  Ham,  heavily  fleshed,  plump,  full,  deep,  wide 

22.  Legs,  straight,  short,  strong;  bone  clean;  pasterns  upright; 
feet  medium  size 

Total 

100 

School  of  Agriculture  of  Purdue  University. 


Scale  of  pointe. 

Stand- 
ard. 

Student's 
score. 

Corrected. 

General  appearance— 30  pointe: 

1.  Weight,  score  according  to  age 

4 

8 

8 

8 
2 

1 
1 
1 
1 
2 
2 

8 
2 

2 

4 
8 
9 
9 
2 

8 
3 
10 

2 

2.  Form,  deep,  broad,  low,  long,  symmetrical,  compact;  stand- 
ing squarely  on  legs 

8.  Qualitv,  hair  silky;  skin  fine;  bone  fine;  covering  of  flesh 
mellow,  free  from  lumps  and  wrinkles 

4.  Condition,  deep,  even  covering  of  flesh,  especially  in  r^on 
of  valuable  cute 

5.  Temperament,  mild,  quiet 

Head  and  neck— 8  pointe: 

6.  Snout,  length  medium;  not  coarse 

7.  Eyes,  full,  mild,  bright 

8.  Face,  short;  cheeks  full 

9.  E^rs,  fine;  size  medium;  attached  neatly .              

10.  Jowl,  strong,  neat,  broad,  firm , 

11.  Neck,  thick  smooth  to  shoulder:  lenirth  medium 

Fore  quarters— 12  pointe: 

12.  Shoulder  broad  deeo.  full  comnactonton  ....             

13.  Breast,  advanced  wide 

14.  Legs,  straight,  short,  strong;  bones  clean;  pasterns  upright; 
feet  medium  size 

Body— 82  points: 

15.  Chest,  deep,  broad;  girth  large 

16.  Sides,  deep,  lengthy,  full;  ribs  close,  well  sprung 

17.  Back,  broad,  straiirht  thicklv  and  evenlv  neshed 

18.  Loin,  wide,  thick,  straight 

19.  Belly,  straight,  even 

Hind  quarters— 18  pointe: 

20.  Hips,  wide  apart,  smooth 

21.  Rump,  long,  level ,  wide,  evenly  fleshed,  straight 

22.  Ham,  neavily  fleshed,  plump,  full,  deep,  wide 

23.  Legs,  straight,  short,  strong;  l>one  clean;  pasterns  upright; 
feet  medium  size 

Total 

100 
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Iowa  State  College  of  Agriculture  and  the  Mechanic  Arts. 


Scale  of  points. 


Perfect 
score. 


Genenl  appearance: 

1.  Weight,  score  according  to  a?e 

2.  Form,  deep,  broad,  low,  long,  symmetrical,  compact;  standing  squarely  on  legs 

S.  Quality,  hair  silky;  skin  fine;  bone  fine;  covering  of  flesh  mellow,  free  from  lumps 

and  wrinkles 

4.  Condition,  deep,  even  covering  of  flesh,  especially  in  regions  of  valuable  cuts 

Head  and  neck: 

5.  Smmt,  medium  length;  not  coarse 

«.  Eyes,  full,  mild,  br&ht , 

7.  Face,  short;  cheeks  full , 

8.  Ears,  fine;  medium  sise;  soft 

9.  Jowl,  strong,  neat,  broad 

la  Neck,  thick;  length  medium , 

Fore  quarters: 

11.  Shoulder,  broad,  deep,  full,  compact  on  top 

12.  Breast,  advanced,  wide 

13.  Legs,  straight,  short,  strong:  bone  dean;  pasterns  upright:  feet  medium  size 

Body: 

14.  Chest,  deep,  broad;  girth  laige 

15.  Sides,  deep,  lengthy,  full;  ribs  close,  well  sprung , 

16.  Back,  broad,  straight,  thickly  and  evenly  neshed 

17.  Loin,  wide,  thick,  straight 

18.  Belly,  straight,  even , 

Hind  quarters: 

19.  Hips,  wide  apart,  smooth 

20.  Ramp,  long,  wide,  evenly  fleshed,  straight , 

21.  Ham,  heavily  fleshed,  plump,  full,  deep,  wide 

22.  Thighs,  fleshed  close  to  hocks 

23.  Legs,  straight, short,  strong;  bone  clean;  pasterns  upright;  feet  medium  size 

Total 


6 
10 

10 
10 

1 
1 

1 
1 
1 

1 

0 
2 
2 

2 
6 
10 
10 
2 

2 
2 
10 
2 
2 


Agricultural  and  Mechanical  College  of  Kentucky. 

Same  as  Iowa  card  (see  above),  with  the  following  exception:  Under  quality,  read  "flesh  smooth, 
mellow,  free  from  lumps  and  wrinkles,"  etc. 

College  of  Agriculture  of  the  TJniveraity  of  Minnesota. 

Same  as  the  Iowa  card  (see  above)  for  lard  hogs,  with  two  exceptions:  Under  quality,  read  "skin 
mellow,"  etc.;  under  sides,  read  "medium  length,'^  etc. 
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BUBEAU   OF  AKDiAL   INDUSTRY. 


The  College  of  Agriculture  and  Domestic  Science,  Ohio  State  University. 


Scale  of  points. 


Score. 


Perfect 
score. 


Student's 
score. 


Corrected. 


A.  General  appearance— 28  points: 

Weight,  estimated, ;  actual, pounds;  according  to  age. . 

Form,   deep,   broad,   low,   symmetrical,  compact;    standing 

square]  V  on  legs 

Quality,  bone  clean;  hair  silky;  skin  fine 

DiRposition,  quiet 

Action  and  style,  vigorous,  easy 

B.  Head  and  neck-^  pomts: 

Snout,  medium,  too  short,  not  coarse;  length, inches 

Eyes,  full,  mild,  bright,  large 

Face,  short;  cheeks  full,  without  wrinkles 

Ears,  fine;  size  medium;  mft,  neatly  attached 

Jowl,  strong,  neat,  broad,  full  to  shoulders , 

Neck,  thick,  short  broad  on  top 

C.  Fore  quarters— 14  points: 

Shoulder  vein,  mil 

Shoulder,  broad,  deep,  full,  compact  on  top 

Breast,  advanced,  wide,  roomy , 

Legs,  straight,  short,  strong,  wide  apart,  well  set 

Pasterns,  strong,  straight,  upright 

D.  Body— 29  points: 

Chest,  deep,  broad;  girth  large, inches , 

Sides,  full  and  smooth  from  hams  to  shoulder,  close  ribbed 

Back,  broad,  straight,  thickly  and  evenly  fleshed , 

Loin,  wide,  thick , 

Belly,  straight,  wide 

Flank,  even  with  under  line;  girth  of  body, inches 

£.  Hind  quarters— 21  points: 

Hips,  smooth 

Rump,  long,  wide,  level,  well  filled  out 

Hams,  heavily  fleshed,  deep,  wide,  thick 

Leg)),  straight,  short,  strong,  wide  apart,  well  set 

Pasterns,  strong,  straight,  upright 

Tail,  tapering 

Total 


100 


South  Dakota  Agricultural  College. 
Same  as  the  Iowa  card  (see  p.  98)  for  lard  hogs. 

BACON  HOOS. 
College  of  Agriculture  of  the  University  of  Illinois. 

Same  as  the  Iowa  card  (see  p.  95)  for  bacon  hogs. 

School  of  Agriculture  of  Purdue  University. 
Same  as  the  Iowa  card  (see  p.  95)  for  bacon  hogs. 


Digitized  by 


Google 


THE   SCORE   CARD   IN   STOCK   JUDGING. 


95 


Iowa  State  College  of  Agriculture  and  the  Mechanic  Arts. 


Scale  of  points. 


Perfect 
score. 


General  appearance:  I 

1.  Weight,  170  to  200  poandfl,  the  result  of  thick  cover  of  firm  flesh ; 

2.  Form,  long,  level,  smooth,  deep ' 

3.  Quality,  hair  fine;  skin  thin;  bone  fine;  firm,  covering  of  flesh  without  any  soft  , 

bunches  of  fat  or  wrinkles I 

4.  Condition,  deep,  uniform  covering  of  flesh,  eHpecially  in  region  of  valuable  cuta 

Head  and  neck: 

5.  Snout,  flue 

6.  Eyes,  full,  mild,  bright 

7.  Face,  slim 

8.  Ears,  trim;  size  medium 


9.  Jowl,  light,  trim. 
10.  Neck,  light;  length  medium  . 


Fore  quarters: 

11.  Shoulders,  free  from  roughness,  smooth,  compact,  same  width  as  back  and  hind 

quarters 

12.  Breast,  moderately  wide,  full 

13.  Legs,  straight,  short,  strong;  bone  clean;  pasterns  upright;  feet  medium  size 

Body: 

U.  Chest,  deep;  girth  full 

15.  Back,  smooth;  width  medium,  uniform 

16.  Sides,  long,  smooth,  level  from  beginning  of  shoulders  to  end  of  hind  quarten;  the 

side  at  all  points  should  touch  a  straightedge  running  from  fore  to  hind  quarter. . . 

17.  Ribs,  deep,  uniformly  sprung 

18.  Belly,  trim,  firm,  thick  without  any  flabbiness  or  shrinkage  at  flank 

Hind  quarters: 

19.  Hips,  smooth,  wide,  proportionate  torestof  bodv 

20.  Rump,  long,  even,  straight,  rounded  toward  tail | 

21.  Gammon,  firm,  rounded,  tapering,  fleshed  deep  and  low  toward  hocks 

32.  Legs,  straight,  short,  strong;  feet  medium  size;  bone  clean;  pasterns  upright 


Total  . 


6 
10 

10 
10 

1 
1 
1 

1 
1 
1 


6 
2 
2 

4 

8 

10 
2 
10 

2 
2 
8 
2 
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BUREAU  OF  ANIMAL  INDUSTRr. 


Michigan  State  Agricultural  College. 


Scale  of  polntii. 


Perfect. 


Student's 
estiiiuite. 


Corrected. 


Head  and  neck: 

Snout,  moderately  fine 

Eyes,  size  good;  full,  bright 

Jowl,  light,  neat 

NeclE,  rather  light,  with  no  tendency  to  arch  on  top;  length 

medium 

Fore  quarters: 

Shoulders,  light,  smooth,  rounded  from  side  to  side  over  top, 
very  compact,  no  wider  than  back 

Breast,  full;  width  good 

Fore  \en,  set  well  apart,  straight;  length  medium;  pasterns 

upright:  bone  flat,  clean,  moaerately  fine 

Body: 

Back,  rising  slightly  above  the  straight  line,  and  forming  a 
very  slight  arch  from  neck  to  tail ;  width  medium 

Loin,  strong,  full,  but  not  unduly  arched,  wide  as  rest  of  back . 

Ribs  moderately  arched;  length  good 

Side,  fairly  deep,  long,  smooth,  sAnilght  between  shoulder  and 
ham:  a  straightedge  laid  over  shoulder  point  and  ham 
should  touch  the  slae  throughout 

Heart  girth,  full,  but  not  flabbv  at  foreflanks,  filled  out  even 
with  side  of  shoulder;  there  should  be  no  tucked  up  appear- 
ance back  of  forelegs,  nor  droop  back  of  shoulder  top 

Flmnk.  full,  low 

Underline,  straight;  the  belly  should  be  markedly  trim  and 

neat 

Hind  quarters: 

Rump,  same  width  as  back,  long,  slightly  rounded  from  a  point 
above  hips  to  tail,  and  rounded  from  side  to  side  over  top 

Ham,  full  without  flabblneas;  thigh  taperins  toward  hock 
without  wrinkles  or  folds,  carrying  flesh  well  down  toward 
hock 

Hind  legs,  length  medium;  hocks  set  well  apart  but  not 
bowed  outward;  bone  flat,  clean,  moderately  fine;  pasterns 

strong 

Quality:  a 

Ear,  rather  thin  (1);  hair  fine,  abundant  (2);  skin  smooth, 
showing  no  tendency  to  wrinkle  (2);  bone  flat,  clean  in 
legs,  moderately  fine  in  snout  and  bead,  showing  no  promi- 
nence on  side  and  top  of  shoulder  (5);  flesh  firm,  smooth, 

with  no  flabblneas  at  jowl,  foreflank,  belly  or  ham  (5) 

Style: 

Active,  sprightly  in  movement,  walking  without  a  swaying 

motion,  standing  well  up  on  toes 

N.  B.— For  hogs  intended  for  killing,  the  same  scale  of  points 
may  be  used  with  the  following  modifications:  Strike  out 
score  for  eyes,  ears,  hair,  and  style,  deduct  two  points  from 
points  allowed  forelegs  and  also  hindlegs,  and  add  follow- 
ing score: 

Weight,  176  to  200  pounds,  live  weight;  being  under  160  pounds 
or  over  220  pounds  will  disqualify 

Total 


13 


a  Numbers  in  parentheses  indicate  perfect  score  of  points  enumerated.— Q.  M.  R. 
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^  \ 


Fig.  8.— Points  of  the  «heep,  side  view. 


/..^ 


I.  MoBle. 
i  Moath. 
:t  No0tTil. 
i.  Upe. 
\  N««e. 
K  Eve. 
».  Ear. 


10.  Neck. 


11.  Neck  vein,  or  nIiouI-  17.  Top  lint' 


16.  Brisket,  or  breaMt.       24.  Hind  tUmk. 


dervein. 

12.  Top  of  shoulder. 

13.  Shoulder. 

14.  Ann. 
In.  8hank.«. 


IH.  Crops. 
19.  Ribs. 

21.  Fon*  flank. 

22.  Hack. 

23.  Ix)in. 


25.  I'nderliiH* 

26.  liip. 

27.  Rump. 

30.  Thigh,  or  lejf  of  mut- 
ton. 


Fig.  9.— PointH  of  the  sheep,  front  and  rear  views. 

6  Ywoa  l*'-  Brisket,  or  bren.st.       2H.  Pin  bones  31.  Twist. 

7.  Foj^esd.  20.  Girth,  or  heart  girth .  29.  Dock,  or  twil 

msSo.  61-04 7 
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BURKAU    OF    ANIMAL    INDUSTKY. 


New  Hampshire  Colleg^e  of  Agricultiire  and  the  Mechanic  Arts. 


ScHle  of  |M>intR. 


Mutton 
sheep. 


Wool 
Hheep. 


A.  General  appearance: 

Weight,  estimated, pounds;  actual, poundn;  standard  for  ma- 

•  ture  ram, ;  ewe, 6 

Form,  for  M.,  low,  compact,  svmmetrioal;  for  W.,  rather  the  reverse...  6 
Quality,  should  not  be  coarse  in  bone,  fleece,  or  features;  Arm  in  hand- 
ling, yet  with  soft,  pliable  skin  of  bright  pink  color 

Constitution,  shown  oy  fleece,  skin,  girth,  and  movement 10 

B.  Head  and  neck: 

Muzzle,  mouth  and  nostrils  of  good  size;  lips  thin 1 

Eyes,  bright,  prominent;  whites  clear 2 

Face,  short,  except  in  Oxfords,  Hampshires,  and  Cot8wolds 1 

Forehead,  broad,  full 2 

Ears,  well  apart,  covered  with  fine  soft  hair;  in  size  and  form  typical 

of  breed 1 

Neck,  for  M.,  short,  thick,  neatly  tapering  to  head;  for  W.,  longer, 

drooping  at  yoke 2 

C.  Fore  quarters: 

Shoulders,  for  M.,  smoothly  ioined  with  neck  and  body,  broad  on  top, 

compact;  for  W. ,  less  chjsely  joined 6 

Breast,  broad,  carried  well  forward,  closely  joined  to  legs i  4 

Le&rs.  short,  straight,  strong,  well  apart:  arm  full |  2 

Back  and  loin,  straight,  broad 8 

Ribs,  springing  from  spine  in  such  a  plane  as  to  make  buck  brcmd  and  : 

flat;  for  wool,  slope  downward  from  spine 4 

(!he8t.  showing  no  depretnion  above,  at  sides,  or  below,  making  large  | 

girth '  6 

Flank,  low.  full 3 

E.  Hindquarters: 

Hips,  broiid,  flat  above 4 

Rump,  long,  level,  wide 4 

Thlgns,  full,  k»ss  so  for  W 6 

Twist,  deep,  plump 4 

Legs,  straignt.  short,  strong,  but  not  coarHC 2 

F.  Wool: 

Quality,  fine  for  breed,  soft,  even 3 

Density,  great,  even 3  ' 

Length,  great,  even 3  i 

Yolk,  slight  amount 1 

Total 100  , 


i. 

5 

. « 

c 

O 

•c 

s 

5 

'  cc 

CC 

i^ 

....     4 

3 

2 

....     5 

•i  ? 


.100 


North  Carolina  College  of  Agriculture  and  Mechanic  Arts. 

Same  as  the  card  (see  above)  of  the  New  HamiMhire  College  for  sheep 
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School  of  Agriculture  of  Purdue  University. 


Mutton  Hheep. 


Fine-wool  .sheep. 


Scale  of  {lointa. 


'  Score. 

Stand- 
ard.      Stu- 
dent'H. 


V.  Ajfe, ;  teeth 

K.  i;«neral  appearance: 

Weight,  estimated.  pounds;  actual,  

ponndK.  according?  to  age 

Form,  low,  compact,  symmetrical 

Quality,  bone  and  wool  Hne 

("Uinstitution,  as  seen  in  girth,  .skin,  and  fleec>u  .. 
<*.  Head  and  neck: 

Muzzle,  fine;  mouth  and  nostrils  of  good  size; 
lips  t  hin 

Eyes,  bright,  full;  whites  clear 

Face,  short 

Forehead,  broad 

Ear?*,  fine,  erect I 

Seek,  thick,  short 

D.  Fore  quarters: 

Shoulders,  smooth,  well  covered 

Chest,  wide,  deep 

Brisket,  thick,  carried  well  forward 

Legsi.  straight,  .short,  strong,  well  set;  arm  full; 
snank  smooth 


E 


Body: 

Back  and  loin,  straight,  wide 

Ribs,  well  sprung,  deep 

Flanks,  low.  making  straight  underline 

F.  Hind  quarters: 

Hips,  well  apart,  smooth 

Rump,  long,  level,  wide 

Thigh.s  full 

Twi.st.  plump,  deep 

Legs,  straight,  short,  strong;  shank  smooth  . 
G-  Wool: 

Quality,  fine,  soft,  clean,  even 

Density,  great 

Length,  good 

Yolk 


6 
6 
7 
10 


Score. 
Stand-  { 
Cor-    '    ard.    ,    Stu-    I    Cor- 
rected. I  dent's.  I  reeled. 


r 


I   . 


4 
5 
9 
10 


Total. 


4 
3 

4 
5 
6 
4 

3 

!             3    

2 

1            2    

,            3    j 

3  ! 

'            3    1 

....:         3'::::::::  :  :: 

11 

3 

3 

1          .si ' 

1 

1 

100 

100    .                 .     .. 

I 

Digitized  by 


Google 


100 


BUREAU    OF    ANIMAL   INDUSTRY, 


State  Agrricultural  and  Mechanical  CoUegre  of  the  University  of  Tennessee. 


Scale  of  points. 


A.  General  appearauce: 

1.  Weight,  ejttimated. pounds;  actual, —»  pounds 

2.  Weight,  according  to  age;   6  months,  60-90  pounds;  yearlings,  100-140 

pounds 

3.  Form,  deep,  broad,  low  set;  carriage  good. 


1.  Quality,  hair  Hilky:  »kin  pink:  bone  dense;  style  active,  sprightly  . 
'    ■  '    '    jvTng  m 


5.  Constitution,  heart  girth  large;  brisket  well  forward,  showing  size  and 

substance 

6.  Temperament,  contented,  docile , 

B.  Head  and  neck: 

7.  Muzzle,  fine:  mouth  and  nostrils  large,  no  flabbiness  about  mouth 

8.  Eyes,  large,  dear,  placid , 

9.  Face,  short;  features  clean  cut 

10.  Forehead,  broad,  full , 

11.  Ears,  fine,  erect 

12.  Neck,  medium,  short,  well  fleshed;  throat  clean 

C.  Fore  quarters: 

13.  Shoulder  vein,  full 

14.  Shoulder,  wide  across  top.  compact,  well  fleshed,  smooth 

15.  Brisket,  well  forward;  breast  wide , 

16.  Legs,  straight,  short,  wide  apart;  forearm  full 

D.  Body: 

17.  Chest,  wide,  deep 

18.  Ribs,  long,  well  arched,  well  covered 

19.  Back,  broad,  straight,  well  fleshed;  ribs  arched .-. 

20.  Loin,  broad,  strong 

21.  Flank,  low,  even  with  underline 

£.  Hind  quarters: 

22.  Hips,  wide,  smooth 

23.  Rump,  long,  level,  wide 

24.  Pin  bones,  smooth,  wide 

2o.  Thighs,  full,  long,  wide 

26.  Twist,  low,  well  filled 

27.  Legs,  straight,  short 

F.  Wt>ol: 

28.  FleeH».  dense,  covering  all  parts  of  Ixxiy  evenly;  yolk  plentiful,  free 

from  kemp .' 

29.  Fiber,  bright,  lustrous,  .strong,  even ;  spirals  regular 


Perfect 
score. 


Total. 


Student'. > 
score. 


1  |. 
1  1. 

1  1- 
1  I. 
1  . 
1  .. 

1  • 
3   . 

2  !- 
2    . 


100 


Digitized  by 


Google 


THK   SCORE   CARD   IN   STOCK   JUDOINO. 


101 


State  Agricultural  and  Mechanical  Colle^  of  the  University  of  Tennessee. 


Scale  of  poiiitii. 


A.  Primary  eonaideratioiis: 

1.  Weight, pounds 

•J.  Size  and  substance,  for  age 

3.  Style,  attractive,  sprirhtlv;  breeding  apparent 

4.  App«irance,  square,  blocky 

5.  Quality,  skin  plnlc;  flenli  firm;  hairmft.  fine,  silky 

B.  Nervous  energy: 

6.  Terperament,  active,  controlled 

7.  Eyes,  large,  clear,  bright,  mild,  placid,  free  from  white. 

8.  Foreheaa,  broad,  high 

9.  Ears,  small,  thin,  active  . 


Perfect   Student's 
si'ore.        score. 


10.  Spinal  column,  medium,  well  covered. 

11.  Navel,  large,  defined 


C.  Structural  anatomy 

12.  Contour,  clean  cut,  smooth,  correlated,  symmetrical,  free  from  patchincss  ] 

and  ofTal 

13.  Head,  medium  in  size;  muzzle  refined;  mouth  large;  face  lean 

14.  Neck,  fine;  length  medium;  throat  clean 

Ih.  Withers,  broad  on  top,  well  covered,  compact;  shoUlder  well  covered 

slanting 

16.  Back,  Rtraiffht,  strong,  well  muscled 

17.  Loin,  Uroad,  strong 

18.  Pelvic  arch,  suppressed,  smooth;  pin  bones  wide 

19.  Flank,  low:  twist  full:  thigh  full 

20.  Bones,  fine,  joints  smooth 

D.  Digest  and  assimilation: 

21.  Nostril*,  medium-sized,  clear,  bright 

22.  Breast  And  brisket,  prominent,  low 


23.  Chest,  vide,  deep,  long;  girth  large 

24.  Barrel,  medium  long,  oroad  on  top,  deep,  capacious  . 


25.  Ribs,  fiat,  close  together,  well  arched. 

26.  False  ribs,  well  developed 

E.  Mutton  and  wool: 

27.  Form,  deep,  broad,  long,  low  set,  evenly  covered  with  firm  flesh  , 

28.  Back,  broad,  level,  flesh  firm,  well  covered 

29.  Hind  quartern,  meaty,  well  developed 

30.  Fleece,  covering  body  evenly,  dense;  wool  strong,  even,  bright. . , 

31.  Yolk,  abundant;  fleece  free  from  kemp 


Total. 


100  ' 
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BITRKAU    OF    ANIMAL    INDUSTRY. 


Agricultural  College  of  Utah. 


Scale  of  pointA. 


Score. 
Mutton.     I  Fine  wool. 


t\i 


(Teneral  appearance: 

Asre,  as  Indicated  by  teeth ;  corrected i 

\\  eight,  estimated, ;  actual, ;  Hcore  according  to  age '  6  i 

Form,  low,  Ions,  symmetrical,  compact I  7  I 

Qiuility,  bone  clean,  strong;  hair  silky i  8  i 

Temperament,  quiet I  5 

Head  and  neck: 


i, 

Jt 

1     . 

a 

s 

•c 

3, 

ar 

s 

•c 

£. 

CS 

X 

ui 

w 



— 

Muzxie,  flne;  mouth  large;  lips  thin;  nostrils  large 1    1 


I    I 


Eyes,  bright,  full;  whites  clear l  2 

Face,  short;  expression  quiet 1 

Forehead,  broad 1 

Ears,  firm,  erect,  lively 1    — , - 

Neck,  thick,  short,  heavier  toward  shoulders !  2   1 

Fore  quarters:  '       I 

Shoulder  vein,  full '  2 


Shoulders,  compact,  covered  with  flesh 

Chest,  wide,  deep 

Brisket,  projecting  forward;  breast  wide 

Legs,  straignt,  short,  wide  apart,  strong:  forearm  full;  shanks  flne _ 

Body:  I 

Back,  straight,  wide,  well  covered ■    4 

Loin,  thick,  broad I    8 

Itibs,  arched,  deep i    3 

Flank,  low,  thick,  making  under  line  straight I    2 

Hind  quarters:  i 

Hips,  far  apart,  smooth i    3 

Rump,  long,  level,  wide I    4 

Thighs,  full,  well  fleshed f    4 

Twist,  plump,  deep 4 

Lt»gs.  straight,  short,  strong:  shanks  smooth 

Constitution: 

(Jlrth,  large; feet, inches 

Skin,  soft;  color,  pink 

Fleece,  dense,  even  over  the  body 

Yolk,  abundant,  evenly  distributed '.    2 

Wool:  .  I       I 

Quantity,  long,  dense,  even '    6  ' 

Quality,  flne,  soft,  pure,  even;  flbre  lustrous 4  > 

Condition,  bright,  strong,  clean 4  ' 

Total 100  , 


...I 


l-v 
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MUTTON   SHEEP. 
College  of  Agrriculture  of  the  University  of  Illinoia. 

Same  as  the  Indiana  card  (8ee  below)  for  mutton  sheep.  The  Illinois  card  uaef  the  word  "  condi- 
tion" in  the  description  of  the  chest  instead  of  "constitution,"  which  is  probably  a  tvpoffraphical 
error. 

School  of  Agricultiire  of  Purdue  TXnivenity. 


Scale  of  points. 


Stand- 
ard. 


Student's 


I 
Corrected. 


1.  Age, 

Cveneral  appearance— 38  points: 

2.  Weight,  score  according  to  age 

3.  Form.  long,  level,  deep,  broad,  low  set,  stylish 

4.  Qualitv.  bone  clean;  hair  silky;  skin  fine;  light  in  offal,  | 

yielaing  large  percentage  of  meat 

5.  Condition,  deep,  even  covering  of  firm  flesh,  especially  In 

region  of  valuable  cuts:  points  indicating  condition  or 
ripeness  are  thick  dock,  back  thickly  covered  with  flesh, 

thick  neck,  full  purse,  full  flank,  plump  breast 

Head  and  neck— 7  points: 

6.  Muzzle,  fine;  mouth  large;  lip8  thin:  nostrils  large 

7.  Eyes,  large,  clear,  placid 

H.  Fiacc,  short;  features  clean  cut 

9.  Forehead,  broad,  full ' 

10.  Ears,  fine,  erect , 

11.  Neck,  thick,  short:  throat  free  from  folds 

Fore  quarters— 7  points:  i 

12.  Shoulder,  covered  with  flesh,  compact  on  top,  smooth 

13.  Brisket,  protecting  forward;  breast  wide i 

14.  Legs,  straight,  short,  wide  apart,  strong;  forearm    full: 

shank  smooth,  fine 

Borly— 20  points: 

15.  Chest,  wide,  deep»  full.  Indicating  constitution 

16.  Ribs,  well  sprung,  deep 

17.  Back,  broad,  straight,  long,  thickly  fleshed 

18.  Loin,  thick,  broad,  long 

Siod  quarters— 16  points: 

19.  Hips,  far  apart,  level,  smooth 

20.  Kump.  long,  level,  wide  to  tailhead 


,    long,  i 

21.  Thigh.H,  full,  deep,  wide . 

22.  Twist,  plump,  deep. 


23.  Legs,  straight,  short,  strong;  shank  smooth,  fine. 
Wool — ^12  points: 

24.  Quantity,  long,  dense,  even 

25.  Quality,  fine,  pure;  crimp  close,  regular,  even . . . 

26.  Condition,  bright,  sound,  clean,  soft,  light 


10 

1  ' 
1 

II 


ToUl. 
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BUREAU    OF    ANIMAL    INDUSTRY. 


Iowa  State  College  of  Agricultiire  and  the  Mechanic  Arts. 


Scale  of  points. 


I  Perfect 
score. 


1.  Age 

General  appearance: 

2.  Weight,  score  according  to  age 

3.  Form,  long,  level,  deep,  broad,  low  set,  8tyli.sh 

4.  Quality,  bone  clean;  iialr  Bilky;  skin  fine;  light  in  offal,  yielding  large  percentage 

of  meat '. 

5.  Condition,  deep,  even  covering  of  firm  flesh,  especially  in  region  of  valuable  cuta; 

points  indicating  condition  or  ripeness  are  thick  dock,  back  thickly  covered  with 

flesh,  thick  neck,  full  purse,  full  flank,  plump  brea-st 

Head  and  neck: 

6.  Muzzle,  fine:  mouth  large;  lips  thin;  nostrils  large 

7.  Eyes,  large,  clear,  placid 

8.  Face,  short;  features  clean  cut 

9.  Forehead,  broad,  full 

10.  Ears,  fine,  erect 

11.  Neck,  thick,  short;  throat  free  from  folds 

Fore  quarters: 

12-  Shoulder  vein,  full 

13.  Shoulder,  covered  with  flesh,  compact  on  top,  smooth 

14.  Brisket,  projecting  forward;  breast  wide 

15.  Legs,  straight,  short,  wide  apart,  strong;  forearm  full;  shank  smooth,  line 

Body: 

16.  Chest,  wide,  deep,  full,  indicating  condition 

17.  Back,  bn)ad,  straight,  long,  thickly  fleshed;  ribs  arched 

18.  Lfjin,  thick,  brtmo,  long 

Hind  quarters: 

19.  Hips,  far  apart,  level,  .smooth. 


20.  Rump,  long,  level,  wide  totailhead. 

21.  Thighs,  full,  deep,  wide 


22.  Twist,  plump,  deep . 

23.  Legs,  straight,  short,  strong;  shank  smooth,  fine. 
Wool: 

24.  Kind,  domestic,  territory,  carpet  or  blanket 

2/).  Cliuw,  clothing,  delaine  or  combing 

26.  (trade,  fine,  medium  or  coarse 

27.  Quantity,  long,  dense,  even 

2.S.  Quality,  fine,  pure;  crimp  close,  regular,  even... 

29.  Condition,  bright,  sound,  clean,  soft,  light 


Total  . 


8 
10 


10 


1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

8 
10 
10 

2 
3 
S 


100 


Agricultural  and  Mechanical  College  of  Kentucky. 

Same  as  the  Iowa  card  ( see  above) ,  except  that  under  chest  the  word  "constitution  "  is  used  instead 
of  "condition;"  this  is  probably  what  is  intended  in  the  Iowa  card. 
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Massachusetts  Agricultural  OoUege. 


A.  Ajre, ;  teeth, 

B.  General  appearance: 

Weif?ht,  eetimated, pounds;  actual, pounds;  according 

to  age 

Form.  low.  long,  symmetrical,  compact,  evenly  covered  with 
firm  flesh 

Quality,  bone  clean;  hairsUky 

Temperament ^... 


r.  Head  and  neck: 

Muzzle,  fine:  mouth  large;  lips  thin;  nostrils  large. 

Eyes,  bright,  full 

Face,  short;  expression  quiet 

Forehead,  broad 

Ears,  fine,  erect 

Neck,  thick,  short 


D.  Fore  Quarters: 

Shoulder  vein,  full 

Shoulde  rs.  covered ,  compac  t 

Chest,  wide,  deep 

Brisket,  projecting  forward;  breast  wide 

Legsi,  straight,  short,  wide  apart,  strong;  forearm  full;  shank 
smooth 


E.Body: 

Back,  straight,  wide 

Loin,  thick,  broad 

Ribs,  arched,  deep 

Flank,  low,  thick,  making  underline  straight . 


F.  Hind  quarters: 

Hips,  far  apart,  smooth 


Rump,  long,  level,  wide 

Thighs,  full 

Twist,  plump,  deep 

Legs,  straight,  short,  strong;  shank  smooth. 


Points  deficient. 

Possible 

score.      Student's 
I     score. 


U.  Constitution: 

Girth,  laige , 

^    Skin,  color  pink , 

>   Fleece,  dense,  even  over  body;  yoke  abundant, 


H.  Wool: 

Quantity,  long,  dense,  even 
Quality,  fine,  soft,  pure,  even 
Condition,  bright,  strong,  clean 


•I- 


10 
6 
2 


28 


13 


12 


Total. 


Corrected. 
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BUREAU    OF   ANIMAL    INDUSTRY. 


Michigan  State  Agrricultural  College. 

Scale  of  poinU.  ^^^' 


A.  General  appearance: 

Weight,  estimated, pounds:  actual. pounds;  standard 

for  mature  ram, ;  ewe. 

Form,  low, compact,  symmetrical 

Quality,  should  not  be  coarse  in  bone,  fleece,  or  features:  firm 
In  handling,  yet  with  soft,  pliable  skin  of  bright  pink  color.. 

Constitution,  shown  by  fleece,  skin,  girth,  and  movement 

B.  Head  and  neck: 

Muzzle,  mouth  and  nostrils  of  good  size;  lips  thin 

Eyes,  bright,  prominent;  whitas  cl^ar 

Face,  short,  except  in  Oxfords,  Hampehires,  and  Cotswolds 

Forehead,  broad,  full 

Ears,  well  apart;  covered  with  fine,  soft  hair:  in  size  and  form 


typical  of  breed  . 
Neck,  short,  thick,  neatly  tapering  to  head . 


C.  Fore  quarters: 

Shoulders,  smoothly  joined  with  neck  and  body,  broad,  com- 
pact on  top 

Breast,  broad,  carried  well  forward,  closely  joined  to  legs 

Legs,  short,  straight,  strong,  well  apart;  arm  full 

Back  and  loin,  straight,  broad  . 


D, 


Ribs,  springing  from  spine  in  such  a  plane  as  to  make  back 
broad  and  flat. 


Chest,  showing  no  depression  above,  at  sides,  or  below,  making 

large  girth 

Flank,  low,  full 


£.  Hind  quarters: 

Hips,  broad,  flat  above  . . 
Rump,  long,  level,  wide. 


Thighs,  full 
Twist,  deep,  plump  . 
Legs,  straight,  short,  strong,  but  not  coarse. 
Wool: 

Quality,  fine  for  breed.  N)f  i.  even 

Density,  great,  even 

Length,  great,  even 

Yolk,  slight  amount 


Total. 


Student's 
estimate. 


Corrected. 


College  of  Agriculture  of  the  University  of  Minnesota. 

This  is  the  same  as  the  Iowa  card  (see  p.  104)  for  mutton  sheep,  with  the  following  exceptions:  The 
shoulder  is  given  2  points,  chest  6,  and  thighs  4,  and  under  fore  legs  the  description  of  snank  reads 
"smooth,  firm." 
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College  of  Agriculture  and  the  Mechanic  Arts  of  the  University  of  Missouri. 


Scale  of  points. 


Perfect. 


Student's 
CKtimate. 


General  appearance:  I 

Ai^e,  aM  Indicated  by  teeth :  corrected I. 

Weight,  estimated, pounds;  corrected, pounds;  accord-  j 

{nfTtoaKC ' 

Form.  Hquare.  blocky,  low,  Rvmmetrical I 

Quality,  skin,  thick,  soft;  color  pink;  bone  clean,  fine I 

Temperament,  quiet I 


Head  and  neck: 

Muzzle,  flne:  mouth  lance;  lipe  thin:  nostrils  wide,  open. 
Pace,  short:  expression  placid 


Eyes,  prominent,  bright. 

Forehead,  broad 

Eam.  erect,  fine,  lively 

Neck,  short,  thic!:.  heavier  toward  the  shoulders. 


Fore  quarter: 

Shoulder  vein,  full 

Shoulder,  compact,  well  covered  with  flesh,  broad  on  top 

Brisket,  proiecting.  deep,  broad;  breast  wide 

liegs,  straight,  short,  well  placed  outside:  arm  full,  short;  bone 


clean . 


(!he8t,  deep,  thick  through  the  heart 

Rack,  struiRbt,  broad,  thickly  covered  with  flesh... 

Loin,  thick,  broad,  well  fleshed 

Ribs,  well  sprung,  arched,  deep 

Plank,  full.  low.  thick,  making  under  line  straight. 


Hind  quarter: 

Hipi,  wide  apart,  smooth  ... 

Rump,  long,  level,  wide 

Thighs,  full,  well  fleshed.... 

Twist,  deep,  full 

Leg):,  straight,  short,  strong: 


bone  fine,  clean. 


Constitution: 

Girth,  large:  estimated,  - 

Skin,  color  brlgrht  pink 

Yolk,  abundant,  evenly  distributed 


-:  corrected, - 


\ViK)l: 

Quantity,  dense,  long,  even 

equality,  fine,  strong,  lustrous  fiber,  without  break. 
Condition,  bright,  strong,  clean 


27 


9  '. 


Corrected. 


2 


1     I 

, 

3 

1               3 

' 

1              11 

1 

4 

3 

...^y////^c'^y.'^'.'/.'. 

3 

8 

::::::::::::i::'*:::*:*:* 

3 

IG 

* 

Total. 


100 
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BUREAU    OF    ANIMAL    INDUSTRY. 


The  Pennsylvania  State  College. 


Scale  of  points. 


I  Perfect 
score. 


_t 


Age, ;  teeth, 

General  appearance: 

Weight,  estimated, pounds;  actual. pounds;  according 

toage 

Form,  low,  long,  symmetrical,  compact 

Quality,  bone  clean,  strong;  hair  silky 

Temperament,  quiet 

Head  and  neck: 

Muzzle,  fine:  mouth  large;  lips  thin:  nostrils  large 

Eyes,  bright,  full 

Face,  short;  expression  quiet 

Forehead,  broad 

Ears,  fine,  erect 

Neck,  thick,  short , 

Fore  quarters: 

Shoulder  vein,  full 

Shoulders,  covered,  compact 

Brisket,  proiecting  forward;  breast  wide 

Legs,  straight,  short,  wide  apart,  strong:  forearm  full;  shanks 

smooth 

Body: 

Chest,  wide,  deep 

Back,  straight,  wide 

Loin,  thick,  broad 

Ribs,  arched,  deep 

Flank,  low,  thick,  making  under  line  straight 

Hind  quarters: 

Hips,  far  apart,  smooth. 


Rump,  long,  level,  wide. 
Thighs,  fun. 


Twist,  plump,  deep . .  .*. 

Purse,  full,  indicating  condition  . 


Legs,  straight,  short,  strong;  shank  smooth 

stitution: 

Girth,  large 

Skin,  color  pink 

Fleece,  dense  and  even  over  body;  yolk  abundant . 
Wool: 

Quantity,  long,  dense,  even 

Quality,  fine,  soft,  pure,  even 

Condition,  bright,  strong,  clean 


Total . 


Points  deficient. 


Student's  ' 


Correcte<l. 


100 
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Oklahoma  Agricultural  and  Mechanical  College. 


Scale  of  points. 


lYeneral  appearance — 36  points: 

Weight,  estimated. pounds;  actual,  —  pounds;  score  ac- 
cording to  age 

Form,  long,  level,  deep,  broad,  low  set,  stylish 

Quality,  bone  clean;  hair  silky;  skin  fine;  light  in  olTal,  yield- 
ing large  percentiige  of  meat 

Condition,  deep,  even  covering  of  firm  flesh,  especially  in  re- 
gion of  valuable  cuts;  points  Indicating  condition  or  ripeness 
are  thick  dock,  back  tnickly  covered  with  flesh,  thick  neck, 

full  purse,  full,  low  flank,  plump  breast 

Head  and  neck— 6  points: 

Muzzle,  fine;  mouth  large;  lips  thin;  nostrils  large 

Eyes,  large,  clear,  placid 

Face,  short;  features  clean  cut 

Forehead,  broad,  full 

Ears,  fine,  erect 

Neck,  thick,  short,  free  from  folds 

Fore  quarters— 4  points: 

Shoulder  vein,  full '. 

Shoulder,  covered  with  flesh,  compact  on  top,  smooth 

Brisket,  proiecting  forward;  breast  wide 

Legs,  straight,  short,  wide  apart,  8tff)ng;  forearm  full;  shank 

smooth,  fine 

Body— 26  points: 

Chest,  wide,  deep,  full,  indicating  constitution 

Back,  broad,  straight,  long,  wide,  thickly  fleshed;  ribs  arched. 

Loin,  thick,  broad,  long 

Hind  quarters— 17  points: 

Hips,  fur  apart,  level,  smooth 


Rump,  long,  level,  wide  to  tailhead. 
"  ill,  deep 


Thighs,  full,  deep,  wide  . 

Twist,  plump,  deep 

I^gs,  straight,  short,  strong;  shank  smooth,  flne . 
Wool— 11  points: 

Kind,  domestic,  territory,  carpet,  or  blanket 

Class,  clothing,  delaine,  or  combing 

Grade,  fine,  medium,  orctwirse 

Quantity,  long,  dense,  even 

Quality,  fine,  pure;  crimp  close,  regular,  even... 
Condition,  bright,  .sound,  clean,  soit,  light 


Possible  '  Student's 


score. 


score. 


Corrected. 


8 
10 


Total  . 


100 
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BUREAU    OF   ANIMAL   INDUSTRY, 


WOOL  SHEEP. 
Iowa  State  OoUege  of  Agrriculture  and  the  Mechanic  Arts. 


Scale  of  points. 


Perfect 
score. 


1.  Age, 

General  appearance: 

2.  Weight • 

8.  Form,  level,  deep,  stylish,  round  rather  than  square 

4.  Quality,  bone  clean,  fine;  hairsilky;  skin  fine 

Head  and  neck: 

5.  Muzzle,  fine;  nose  broad,  wrinkly;  pure  white , 

6.  Eyes,  large,  clear,  placid 

7.  Face,  wrmkly ,  covered  with  soft  velvety  coat , 

K.  Forehead,  broad,  full , 

9.  Ears,  soft  thick,  velvety , 

10.  Neck,  short,  muscular,  well  set  on  shoulders , 

Fore  quartent: 

11.  Shoulder.  Htrong,  deep,  broad 

12.  Brisket,  proiecting  forward;  breast  wide , 

13.  Legs,  straight,  short,  wide  apart;  shank  smooth,  fine , 

Body: 

14.  Chest,  deep,  full,  indicating  constitution , 

15.  Back,  level,  long,  round  ribbed , 

16.  Loin,  wide,  level 

17.  Flank,  low,  making  under  line  straight , 

Hind  quarters: 

18.  Hips,  far  apart,  level,  smooth 

19.  Rump,  long,  level,  wide , 

20.  Legs,  straight,  short,  strong;  shank  smooth,  fine , 

Wool: 

21.  Kind.  Domestic,  clean,  bright. 

Blanket}  *^^  ^^  having  dead  fibers. 
Territory,  dirty  or  discolored. 

22.  Class,  Clothing,  fiber  under  2  inches  in  length  or  unsound. 
Delaine,  fiber  2  to  3  inches  in  length. 

Combing,  fiber  over  3  inches  in  length  and  sound. 

23.  Grade,  fine,  medium,  or  coarse. 

24.  Quantity,  long,  dense,  even,  covering  especially  crown,  cheek,  armpit,  hind  leg,  and 

belly 

25.  Quality,  fiber.  Jlne,  close;  quality  even,  including  tops  of  folds;  crimp  regular 

26.  ODndition,  bright,  lustrous,  sound,  pure,  soft;  distribution  of  yolk  even;  even  surface 

to  fleece 


Total. 


8 
6 

1 
1 
1 
1 
1 
1 

4 

1 
2 

10 
4 
4 
2 

2 
4 
2 


15 

15 


15 
100 
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Michig'an  State  Agricultural  College. 


Scale  of  points. 


A.  General  appearance: 
Weight,  ejttimated, pounds;  actual, ponndn;  dtandaid 

for  mature  ram. ;  ewe. 

Fonn,  level,  deep,  round  rather  than  square 

Quality,  .nhould  not  be  ooarse  in  bone,  fleece,  or  featuren;  firm 

in  handling?,  yet  with  soft,  pliable  skin  of  brijfht  pink  color. 
ron.stitution,  shown  by  fleece,  skin,  girth, and  movement... 

B.  Head  and  neck: 

Mnzzle,  mouth  and  nostrils  of  good  size;  lipii  thin 

Eyes,  bright,  prominent;  whites  clear 

Face,  short,  except  in  Oxfords,  Hampshires,  and  (k>tswolds. 

Forehead,  broad,  full 

Ears,  well  apart,  covered  with  fine  soft  hair,  in  size  and  form 

typical  of  oreed 

Necx,  for  M.,  short,  thick,  neatly  tapering  to  head;  for  W., 

longer,  drooping  at  yoke 

C.  Fore  quarters: 

Shoulders,  for  M.,  smoothly  Joined  with  neck  and  body,  broad 

on  top.  compact:  for  W..  less  closely  joined 

Breast,  broad,  carried  well  forward,  closely  joined  to  legs. 
Legs,  short,  straight,  strong,  well  apart;  arm  full 

D.  Body: 

Back  and  loin,  straight,  broad 

Ribs,  springing  from  spine  in  such  a  plane  as  to  make  back 

broaa  and  flat;  for  wool,  slope  downward  from  spine 

Chest,  showing  no  depression  above,  at  sides,  or  below,  making 

larve  girth 

Flank,  low,  full 

E.  Hind  quarters: 

Hips,  broad ,  flat  above 

Rump,  long,  level,  wide 

Thighs,  full.  lesssoforW 

Twist,  deep,  plump 

Legs,  straight,  short,  strong,  but  not  coarse 

F.  Wool: 

Quality,  fine  for  breed,  soft,  even 

Density,  great,  even 

Length,  great,  even 

Yolk,  slight  amount 

Total 


i    stand- 
ard. 

S.".';";''—'- 

4 

5 

\ 

6 

1 

10 

1 

2 

1 

1 

2 

1 

1 

1 



4 

3 

2 



r> 

2 

4 
2 

2 
2 
2 
2 
2 

12 
10 

1 

1 

1 

1 

10 

3 



100 



POTJLTBY. 
Kansas  State  Agricultural  College. 


Poaslbl 
Shape. 

e  score.  Student's  score,  j  Judge's  score.  1 
—          1     ■           —      —  I  —               -  -             Rcmiirks. 
Color.  1  Shape. ,  Color.    Shape.    Color. 

Typip*4i  carriage    

Weight  and  siae 

I                            1              ,                                    .        .. 

Condition                  

' 

Head 

Comb                          1 

1 

Evi*s 

1 

Ear  lobes  and  wattles 

1 

Neck    .              

Back 

, 1 

Tail 

....:::: :..i:::. ::::'..::.::: :::::::..:...:::.:::::: 

Bn»«t 

,                            1 

Bodv  and  fluflf 

1 1 1 

Wings 

L^  and  toes 

1 

Crert  and  Ijeard 

Hardness  of  feather 

1 

Total  outs 

1 

Total  score 

1              1       ,       1 

1403— No.  61— (Mr- 
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Oornell  University. 


Perfect  score. 


Deficient. 


Scale  of  points 


Typical  carriage . 
weight  or  size  . . . 

Condition 

Head: 

Shape 

Color 

Comb 


Ameri- 
can. 


Asiatic. 


Medi-     Student's      Cor- 
terrean.    estimate,    rected. 


8 
10 
6 

2 
10 


Wattles  and  ear  lobes 

Neck: 

Shape 

6 

4 
6 

5 
5 

5 
5 

3 
3 

4 

4 

4 
4 

8 

4 

; 

5 
5 

6 
3 

4 

4 

4 
1 

w.    4 

e.  1.    6 

3 
4 

3 
4 

6 
4 

3 
3 

4 
4 

4 

4 
7 

} 

1 

Color 

1 

Back: 

Shape 

1                   ! 

Color 

Breast: 

Shape 

Color 

1 

Body  and  fluff: 

Shape 

Color 

Wings: 

Shape 

1 

Color 

1 

Tail: 

Shape 

Color 

Legs  and  toes 

Total 

100 

100 

100 

1 

North  Dakota  Agricultiiral  College. 


Symmetry— typical  shape. 

Weight 

(Condition 

Cx)mb 

Eyes 

Head: 

Shape 

Color 

Wattles  and  ear  lobes: 

Shape 

Color 

Neck: 

Shape 

Color 

Back: 

Shape 

Color 

Breast: 

Shape 

Color 


Body  and  fluff: 

Shape  

-  Color 

Wings: 

Shape  

Color 

Tail: 

Shape  

Color 

I  Legs  and  toes: 

Shape  

Color 

Crest  and  beard : 

Shape  

Color 

Hardness  of  feather . 


Score. 


a  North  Dakota  and  Northern  Minnesota  Poultry  Association.    A.  P.  A.  standard  score  card. 
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The  Pennsylvania  State  College. 


Scale  of  points. 

Perfect  score.                        Deficient. 

Ameri-  !  xuiutin    1  Mediter-  Student's]      Cor- 
can.      1  A"""<^-     ranean.    estimate,  i  rected. 

Tvpical  carriage 

8 
6 
6 

3 
3 

8 

6 

4 

6 

6 

5 

5 

«         , 

Weight  or  size". 

Condition.. 

»i  1              10 

6|               5 

3                 2 
3                 2 

Ht-ad: 

Shape 

Color 

1                      1 
1 

Comb 

8                 10 

*»  \    e.I.    6 

4  '               3 
6                 4 

4                 3 
4                  4 

1 

Wattles  and  car  lobes 

Nwk: 

Shape 

Color 

} ■ 

::::::::::i:::::::::::::;::::::: 

Back: 

Shape 

Color 

Breast: 

Shape 



Color 

6                 5'               4 

1 
3                 5  '               3 

Body  and  fluff: 

Shape 

Color 

3                 3                 8 

Wings: 

Shape 

u                                     "1                                " 

4                  4                  4 

4  1               4  1               4 

4                  41               4 

(>>lor 

Tail: 

Shape 

Color 

4                  4 

8                  8 

4 

7 

Legs  and  toes 

Total 

100 

100  f             100 

Khode  Island  College  of  Agriculture  and  the  Mechanic  Arts. 

[The  decimal  score  card.    Copyright  by  I.  K.  Felch.] 

Date 

Breed Sex 

Entr>  No Coop  No Weight. 

King  No 


Directions  for 
using  this  card. 


Condition,  weight,  or  size. 
Comb,  or  crest  and  comb. . 
Head  and  adjuncts: 

Beak 


Eye. 


5    I 


Ear  lobe . . . 

Wattles.... 
Neck: 

Shape  

Color 

Back: 

Shape  

Color 

Breast: 

Shape  

Color 

Body  and  fluff: 

Shape  

Color 

Wings: 

Shape  

Color 

Tail: 

Shape  

Color 

LegB  and  toc*«: 

Shape 

Plumage  ... 

Color 


S  I 


Total  defects ' ,  Score 


-Pres. 


.  Judge. 
...Secy. 
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BUREAU    OF    ANIMAL    INDUSTRY. 


Khode  Island  Agricultural  College. 

FOR  BREEDING  PEN. 
[Copyright  by  I.  K.  Feloh.] 


BK»e(l  . . . . 

Hl'X 

Weight... 
Ring  No  . 


Condition,  weight,  or  size  . 
Comb,  or  crt^st  and  comb  . . 
Head  and  adjunet.s: 

Beak 


Eye . 


Ear  lobe  . 
Wattles . . 


Neck: 
Shape. 
Color  . 


Back: 


Shape. 
Color  . 
Breft-st: 
Shape. 


Color  . 
Body  and  fluff: 

Shape 

Color 

Wing»: 

Shape 

Color 

Tail: 

Shape 

Color 

Leg?<  and  toes: 

Shape 

Plumage 

Color 


Score  . 


Total  defect*!  . 


.Judge. 


BBESSEB  CABCASSES  AND  BLOCK  TESTS. 

HEEF  CATTLE — CARCASS   EXAMINATION. 
College  of  Agriculture  of  the  University  of  Minnesota. 


Scale  of  point.s. 


Perfect 
score. 


General  appearance: 

1.  Covering,  even,  .smooth,  firm,  white 5 

2.  Form,  compact,  well  filled  out 10 

3.  Quality,  flesh  deep,  even,  firm;  grain  fine:  texture  firm  but  yielding  to  pressure:  | 

bone  dense,  fine;  fat  and  lean  well  mixed 20 

4.  Kidney  fat.  firm,  white,  brittle,  in  proportion  to  covering 5 

Fore  quarters:  I 

5.  Neck,  short,  neat ,  1 

6.  Shoulder,  compact,  well  covered '  2 

7.  Chuck  ribs,  not  coarse;  meat  thick <» 

8.  Prime  ribs,  flesh  deep,  carried  well  down,  firm,  evenly  covered  with  medium  thick  i 

fat !  12 

9.  Plate,  light,  not  coaree i  8 

10.  Shank,  arm  full;  Ixme  fine ■  1 

Hind  quarters: 

11.  Loin,  flesh  firm,  even,  deep;  fat  and  lean  well  mixed;  spine  fat  medium  thick is 

12.  Rump,  full  and  evenly  fleshed  to  tailheud \ 

13.  Round,  flesh  thick,  carried  well  down,  well  mixed  with  fat 10 

14.  Flank,  thick,  well  filled 2 

15.  Shank,  bone  fine,  dense 1 

Total 100 
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BLOCK  RECORD. 


Xiimo  of  aniniHl  . 

Bnettiinp 

Live  weifrht 

Shop  No 

Agf 


TvjK* 

Se  X 

DresHfd  welpht 

I*er  cent  dressed  eareasM  to  live  weight. 


Date. 


Cut  by . 


]>ate. 


Cut  by. 


Left  hind  quarter— weight. 


Round: 

a  Rx)und steak. 

6  Rump 

r  Pot  Toa»l 

tl  Shank 

Fat 


2"5j 

u       ' 


A      J.  a  ss  -c 


Right  hind  quarter— Weight.. 


ill 


'I 


1"; 

a 

fc  OS-O     ' 

Sh 

•*  ^  c 


Total  . 


Loin: 

e  Sirloin  steak... 
/  Porterhouse  8tk 
g  Sirloin  strip 


I        I 


i  Suet . 


I  Flank 

Total  . 


I 


§3- 

01  <v  s 

•530 

52  i 


5^ 


Sc 


Left  front  quarter— weight. 


Right  front  quarter— weight. 


Ribs:                            1 
J  Prime       

■!     1     1 

1    ' 

1 

fc  Chuck ,.-. 

1 

Total 

1       1         .             1             ' 

1 

1       1                       ,1 

- 

— 1 1 ' 

Chuck:                        1 
{  Shoulder 

1       1 

1        1            1 

TO  CrosH  rib • 

....!.. J 

71  Plate 

T    . 

':':::::i::::::::i  *:::::: 

0  Neck 1 

1 

n  Shank        .        1      '        >                .                   1 

Total i 1 1  .... 

...J 

Grand  total  weio'ht  Rud  imt  pt^nt.  of  mtirkotRhlo  Tnf>Rt:  to  wnicht  of  0 

arcass . . 

NOTES  ON  CARCAS8. 


Stand- 
ard. 

20 

Stu- 
dent's. 

Cor- 
rect. 

Marketable  meat  In  a,  6,  t\L  a,j 

Marketable  meat  in  r,  d,  i.  Jfc,  1,  m,  n, 
Remarks: 

Grain  of  mciLt 

Mixture  of  fat  and  lean . . . 

20 
20 
10 
10 

0,  p 

Texture  of  lean 

Color  of  lean 

:::;:.::  ::::::i 

Texture  of  fat 

Color  of  fat        

10 
10 

Flavor 

Total 

100 
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BlTRKAir    OF    ANIMAL    INDUSTRY. 


LARD    nOGS — (  AKCASS    EXAMINATION. 
CoUegre  of  Agrriculture  of  the  University  of  Minnesota. 


Scale  of  points. 


(ienemt  appearance: 

1.  Skin,  thin,  mellow,  soft 

'2.  Form,  thick,  deep:  length  medium 

3.  Quality,  flesh  deep,  even,  firm;  bone  denw 

4.  Kidney  fat.  abundant,  white,  Arm 

Carcass: 

Head,  fine,  neat,  short 

Neck,  short,  full 

Shoulder,  compact,  well  covered 

Side,  deep,  thick,  evenly  fle8hed,  firm;  loin  heavy  . 
Ham,  large,  plump,  fleshed  well  down,  Arm 


Total . 


Perfect 
'    score. 


10 
■20 


•2 
3 
10 

•2() 


BLOCK  RECORD. 

Shop  No Live  weight 

Tyi>e Dressed  weight 

Age Per  cent  yield  of  carc»uss. 

Brewling , .  Date  cut 

Sex t  Cut  by 


Total  jKT  cent . 


Hams: 

Prime  hams  . 
TrimmingH  . . 


LeR. 

Minor  totals 

Total  per  cent 

Grand  total  per  cent. 


Major 

and  minor  cuts. 

\\t 

^ighti.. 

Head: 

Cheek  meats . .        ...        . .                                  .... 

1 

Refuse 

' 

Minor  total 

Total  per  cent . . . 

' 

Shoulder: 

Butt  (loin) 

1 

Butt  (fat) 



Neck  spare  rib 

:;::::::::::  :;::::i::::::::::::::::::::::;: 

Legs 

' 1 

California  ham 

1 1 

Trimmings 

1 

Minor  totals 

Offal  or  waste 

1 

1 

1 

Total  per  cent ... 

1 

Middle: 

Kidney  fat 

Loin 

f'atback 

1 

Spare  rib 

1 

Prime  bacon 

i      1 

Bacon  trimmings 

1                      , 

Minor  totals.... ' 
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BACON    HOiJS      CAR(USS    KXAMINATION. 
College  of  A^culture  of  the  XTniversity  of  Xinnesota. 


Bcale  of  pointH. 


;  Perfect 

!   Bcore. 


--^.t-ral  appearance: 

I    :^kiii.  thin,  mellow,  smooth 

■2.  Form,  lonx,  deep  in  proportion  to  thickneiw 

:{  <4uAlity.  fle^h.  firm,  even,  streaked  with  fttt  and  lean:  buck  fat,  thin;  bone  dense... 

■L  Kidney  fat,  white,  firm 

'  An'a.-e: 

H«Ad,  fine,  neat,  longer  than  in  lard  bog 

Nn*k,  short,  not  heavy 

jihouldersi.  nmooth,  well  covered 

Si^lt*.  Ionic,  deep,  evenly  fleshed,  firm;  loin  heavy 

Ham,  lar^e,  plump,  firm;  light  covering  of  fat 

Total 


5 
10 
JO 

.S 

2 
3 
10 

20 


MUTTON   8HEEP-  CARCARS   EXAMINATION. 
Colle^  of  Agriculture  of  the  XTniversity  of  Xinnesota. 


H<*ale  of  fM>intM. 


fVrfect 
score. 


'-neral  appearance: 

1.  Covering,  even,  smooth,  firm,  dry,  white 

•J.  Form,  long  but  compact:  well  filled  In  loin  and  leg 

;i.  Quality,  fleiUi  deep,  even,  firm,  fine  grained,  not  Ntring>':  bone  dense;  fHt  evenly  I 

distributed,  free  from  rolls 

4.  Kidney  fat,  firm,  white,  brittle,  in  proportion  U)  covering 

i-iv: 

.">.  Neck ,  fthort.  neat • 

6.  Plate.  liRht,  not  coarse 

7-  Shoulders,  compact,  well  covered 

H.  Rack,  munele  deep,  firm,  even,  carried  well  down:  fat  evenly  distributed,  medium  | 

thick 

9.  Loin,  muscle  firm,  abundant;  fat  medium  thick 

10.  Lc(r,  plump,  thick,  fleshed  well  down 


10 


20 
5 


16 
15 
20 


Total 


BUM^K  RKCOKD. 

-b,>pNo I'er  cent  yield 

kg/  Date 

if, Cut  by 

livewdght Left  half  weight  .. 

Drv^!*d  wei^bt Right  half  weight  . 


■  i 

h 

1 

3^ 

H 

% 

fi 

s 

-•s 

5-» 

c 

G 

c 

5.  5 

S 

.5 

i 

i 

1  ^ 
li 

V  at 

s  is 

n 

if 

5 

2^ 

2 

•A 

' 

5' 

c 

n 

1 

a! 

1 

58 

'!_ 

1   ^ 

4* 

5 

i^ 

1 

H 

* 

1^' 

Ib 

..1 

..2 

3 

1 

1 

Hindle^..-- 

lUck  and  loin 

1          '           '                    '1 

1                                   i           j 

Kidney  fat. 

Plate  and  fl«.nK 

Front  leg  ....-.------ 

4 

' 1 

..5 

' 1 1 ' , ' 

Shoulder 

..6 

7 

::::::::  •:::;:i;::::ii:;::::,::::::::::::l;::::: 

Xerk 

• 



.; 

1 



L- 

;i 

J 

i_ 

.•^r,A  ♦r»t«ii  weiislit  and  per  cent  of  marketable  meat  to  weight  of  ( 

Cketobfem«rtlncutsland2 

M;fkeSblSmeatincuts4,5.6,and7 
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ANIMAL  MECHANICS. 
HORSES. 
New  Hampshire  CoUeg^e  of  Apiculture  and  the  Mechanic  Arts.^ 


Fig.  10.— Chart  for  study  of  proportioriH  of  the  horse. 


Fig.- 


1 

1 

1 

2 

2 

2 

2 

3 

3 

2 

8 

3 

1 

4 

4 

1 

5 

2 

6 

2 

7 

1 

8 

1 

9 

1  10 

2  11 


1 

12 

12 

2 

13 

13 

2 

14 

14 

2 

15 

15 

o 

16 

2 

17 

2 

IS 

18 

Height  at  withers 

Length  from  point  of  shoulder  to  quarter 

From  lowest  point  of  chest  to  the  ground , 

From  the  point  of  elbt)w  to  the  ground 

From  the  poin t  of  elbow  to  trape/.ium 

From  trapezium  to  ground , 

Circumference  of  the  a rm 

Circumference  of  cannon  in  center 

Circumference  of  foot  at  coronet 

From  point  of  withers  to  occiput 

Length  of  head 

Width  of  forehead 

Circumference  of  muzzle  at  angle  of  mouth 

Width  of  chest  from  outside  of  shoulder  points 

Length  of  back  from  point  of  withers  to  point  of  croup. 

Width  across  hips 

Height  to  highest  point  of  croup 

From  center  of  dock  to  anterior  point  of  patella 

Fn)m  point  of  hwk  to  point  of  hip 

From  point  of  hock  to  ground 

Circumference  of  thigh 

Circumference  of  shank  in  the  center 

Circumference  ol  body  at  the  girth 

Length  of  croup 

Height  of  crest  of  occiput  from  ground 

Dorsjil  nngleof  scapula  to  hip 

From  angle  of  lower  law  to  forehead  above  eye 

From  throat  to  superior  border  of  neck 


Inches. 


a  Also  used  by  North  Carolina  College  of  Agriculture  and  Mechanic  Arts. 
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Inchint. 


HeiRht  at  withera 

Heifptit  CO  hi^heKt  pofnt  of  croup 

I>eii^h  from  point  of  shoulder  to  quarter 

From  lowest  point  of  ehent  to  the  ground 

From  the  point  of  elbow  to  the  ground 

Prom  the  point  of  elbow  to trap^um 

From  trapezium  to  ground 

Circumference  of  the  arm 

<*! rciimf ereiice  of  cannon  in  center 

Cireuniference  of  f«x>t  at  coronet 

Len^h  of  head 

Width  of  for*?head 

Circumference  of  muzzle  at  angle  of  mouth 

Width  of  eheMt  from  outside  of  shoulder  points . 
Width  across  hips  . 


Fn»m  center  of  dock  to  anterior  point  of  patella. 
From  point  of  hoc>k  to  point  of  hip. . 


From  point  of  hock  to  ground 

Cipcumference  of  thigh 

<  Circumference  of  shank  in  the  center 

Circumference  of  body  at  the  girth 

Lensrth  of  croup 

Height  of  crest  of  occiput  from  ground , 

I>orBa]  anRle  of  Hcapula  to  hip 

From  an^e  of  lower  law  to  forehead  above  eye, 
From  throat  to  superior  border  of  neck , 
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The  Colleg:e  of  Agriculture  and  Domestic  Science,  Ohio  State  XTniversity.o 


Fig.  11.— Chart  for  ntudy  of  articular  angles  of  the  horse. 


Degrees.  ' 


Inclination  upon  the  horizon:  | 

Scapular i | . 

H  umeral t . 

Iliac 

Femoral 

Tibial 

Cephalic 

Cerj'ical ». 

Articular  angles  in  stations:  1 

Scapulo-humeral i i . 

Humero- radial 

Metacarpo-phalangal 

Ilio-fenioral 

Femoro-tiblal , 

Tibio-metatarsal .'*."*:...!....!.' '.". '.'.'.'.'.".'.'.  '.'.'.!".'.'.!!! 

MetatanKHphalangal i 

Ccrxico-cephallc 

Attitudes  in  station:  

Anterior  members  viewed  in  profile 

A nterior  members  viewed  i n  front ['.'.['..['.'.'.['.'.'.'. '. 

Pf^terior  members  viewwl  in  profile 

Poeteriormembers  viewed  from  behind  


«  Also  u«iMl  by  ('oniell  UniverHity. 
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CATTLE. 
College  of  Agriculture  and  Mechanic  Arts  of  the  University  of  Missouri. 


Date 

Name  of  animal. 

Breed 

Age 

Condition 

Sex. 


■I- 


Color  and  markings. 
Weight . 


T 


Height  at  withere 

Height  at  highest  point  of  croup 

Heightof  foreflank 

Length  of  foreleg  from  ellx)w  to  ground 

Smallest  circumference  of  shin  bone 

Height  of  hind  flank 

Length  from  point  of  hock  to  ground 

Length  from  We  of  horns  to  withers 

From  highest  point  of  withers  to  a  line  between  the  hips 

From  point  of  shoulder  to  point  of  hips 

From  a  line  between  hips  to  the  tall 

Length  of  a  perpendicular  line  from  withers  to  a  point 

opposite  the  point  of  the  shoulders 

Dt*  pt  n  of  c  h  est 

Width  of  chest 

Girth  of  throatlatch 

Width  of  jaws  (measure  from  outside) 

Length  from  poll  to  point  of  muzzle 

Length  of  face  from  line  between  eyes  to  point  of  muzzle 

Width  of  forehead 

Laigest  circumference  of  muzzle 

Heart  girth j 

Girth  of  middle  of  paunch I 

Gi rth  at  the  flank I 

Frr>m  point  of  hip  to  ischium i 

From  point  of  hips  to  last  ribs I 

Width  of  hips I 

Width  of  pin  bones I 

From  point  of  hip  to  point  of  hock I 

Weight  of  fore  quarters i 

Weight  of  hind  quarters I 


The  College  of  Agriculture  and  Domestic  Science,  Ohio  State  University. 


!  Inches. 


Height  at  the  withers 

Height  at  highest  point  of  croup 

Height  of  foreflank 

Height  of  flank 

Length  from  the  base  of  horns  to  the  withers 

From  the  hiarhest  point  of  withers  to  a  line  between  the  hips 

From  a  line  Detween  hips  to  the  tail 

Length  of  a  perpendicular  line  from  withers  to  a  point  opposite  the  point  of  the 

Rhoulders 

Girth  of  throatlatch 

Heart  girth 

Girth  of  middle  of  paunch 

Girth  at  the  flank 

From  point  of  hip  to  ischium 

From  point  of  hips  to  last  rib 

Width  of  hips 

Ft  m  point  of  hip  to  point  of  hock 

Weight  of  forequarters 

Weight  of  hindquarters 
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MABKET  BEPOBTS. 


HEEF   CATTLE. 


CoIleg:e  of  Agriculture  of  the  University  of  niinois. 


Classes. 


Boef  cattle... 
Kfmarks: 


Butcher  slock . 
Remarks: 


Cutters  and  canners. . 
Remarks: 


Stockers  and  feeders . 
Remarks: 


Veal  calves... 
Remarkit: 


Prices  per  hundredweight. 


Grades. 


Pri  me  steers 

('hoice  steers 

(rood  steers 

Medium  .steers 

C<immon  rough  steers 

Prime  heifers 

Choice  heifers 

Good  heifers 

Medium  heifers 

Prime  cows 

,  Choice  cows 

Goo<1  cows 

!  Medium  cows 

I  Common  rough  steers 

•  Choice  bulls 

'  Good  bulls 

Medium  bulls 

Good  cutters 

Medium  cutters 

Common  cutters  and  goo<l 
canners. 

Medium  canners 

Inferior  canners 

Bologna  bulls 

Fancy  selected  feeders 

Choice  feeders 

Good  feeders 

Medium  fetniers 

Common  feeders 

Inferior  feeders 

Feeder  bulls 

Fancy  selected  yearling 
stockers. 

Choice  yearling  stockers 

Good  yearling  stwkers 

Medium  yearling  stockers.. 

Common  yearling  sto<'kers 

Inferior  yearling  st<xjkers .. 

Good  stock  heifers 

Medium  stock  heifers 

Common  stock  heifers 

Choice 

Good 

Medium , 

Common 


Wednes-   Thurs-    Fri-     Satur- 


day. 


day.      day. 


dav. 


EFFICIENCY  OF  IdLKING. 

The  Connecticut  Agricultural  College.  ^ 

A.  1.  Regularity  of  milking 8 

2.  Rapidity  of  milking 12 

8.  Thoroughness  of  milking 12 

4.  Quietness  while  milking 8 

B.  1.  Amount  of  milk  produced  by  cows 16 

2.  Amount  of  fat  produced  by  cows 8 

3.  Accuracy  of  weighing 1 

4.  Accuracy  of  recording 1 

5.  Accuracy  of  sampling  and  Babcock  testing 10 

C.  Sanitary  milking: 

1.  Concerning  the  milker- 

fa)  Milker  should  wear  a  clean  white  suit 2 

lb)  Milker  must  have  clean  hands 2 

(c)  Milking  with  dry  hands 2 

2.  Concerning  the  cow- 

fa)  Preparation  of  the  cow  for  milking 8 

(ft)  Prevention  of  contamination  while  milking— 

Wipe  flank  and  udder  of  cow  with  damp  cloth '. 2 

Reject  fore  milk 2 

Use  of  covered  milk  pail 2 

8.  Determination  of  germ  content  of  milk— 

(a)  Number  of  germs 20 

Total 100 


aAn.  Rpt.,  Storrs  Expt.  Sta.,  1902-03. 
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Plate  IV. 


FiQ.  1  .—Small  End  Ribs. 


FiQ.  2— Large  End  Ribs. 
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FOLATE  V. 


FiQ.  1.— Rolled  Roast. 


FiQ.  2.— Porterhouse  Steak. 
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Plate  VI. 


Fig.  1  .—Wedge-bone  Sirloin. 


Fig.  2.— First-cut  Sirloin. 
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Plate  VII. 


FiQ.  1  .—First  Cut  of  Round. 


FiQ.  2.— Last  Cut  of  Round. 


Digitized  by 


Google 


Digitized  by 


Google 


BuixETiN  No.  61«  B.  A. 


Plate  VIII. 


Digitized  by 


Google 


Digitized  by 


Google 


Bulletin   Ho.  61,  B.  A.  I. 


Plate  IX. 


Digitized  by 


Google 


Digitized  by 


Google 


DuLLfTiM    No.  61,  B.  A.  I 


Plate  X. 


FiQ.  1  • — California  Ham.    Fig.  2.— Shoulder  Butt.    Fig.  3.— Shoulder,  Untrimmed. 
Fig.  4— Ham,  Untrimmed.    Fig.  5.— Ham,  Trimmed. 
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Plate  XI. 


Fig.  1.— Bacon  Strip.    Fig.  2— Fat  Back.    Fig.  3.— Spareribs  and  Loin. 
Fig.  4.— Large  End  of  Middle.    Fig.  5.— Small  End  of  Middle. 
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Plate  XIV. 


Fig.  1.— Shoulder,  Untrimmed. 


Fig.  2.— Shoulder,  Trimmed. 
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FiQ.  1  .—Loin  and  Rack.    Fiq.  2.— Loin  Chops.    Fig.  3.— Rib  Chops. 
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FiQS.  1  AND  4.— Leg,  Trimmed.    Figs.  2  and  3.— Leg,  Untrimmed. 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
WaskiTigton^  D.  C. ,  July  i,  190 J^. 
Sir:  I  have  the  honor  to  transmit  herewith  a  paper  on  "  The  relation 
of  bacteria  to  the  flavors  of  Cheddar  cheese,"  being  a  report  of  the 
investigations  made  by  Mr.  Lore  A.  Rogers,  expert  in  dairy  bacteri- 
ology in  this  Bureau.  The  general  plan  and  scope  of  this  work  was 
determined  by  the  chief  of  the  Dairy  Division,  and  the  experimental 
portion  was  conducted  under  the  supervision  of  the  chief  of  the 
Biocheniic  Division.  I  recommend  that  this  paper  be  published  as  a 
bulletin  of  this  Bureau. 

Respectfully,  D.  E.  Salmon, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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THE  RELATION  OF  BACTERIA  TO  THE  FLAVORS  OF 
CHEDDAR  CHEESE. 

By  LoRB  A.  R0GER8, 
Expert  in  Dairy  Bacteriology y  Bureau  of  Animal  Industry, 

INTRODUCTION. 

Although  cheese  making  has  been  carried  on  for  many  centuries,  it 
is  only  in  recent  y-ears  that  satisfactory  scientific  explanations  have 
been  offered  for  methods  in  use  for  ages.  The  impetus  given  by  the 
work  of  Pasteur  to  biological  research  in  general,  and  particularly  to 
the  study  of  fermentations,  led  naturally  to  investigations  into  the 
causes  of  cheese  ripening.  The  first  and  naost  plausible  explanation, 
that  this  change  was  brought  about  by  bacteria  and  other  micro- 
organisms, obtained  such  wide  acceptance  that  it  is  still  considered  the 
correct  one  by  all  except  those  familiar  with  the  most  recent  work. 
As  this  question  came  to  be  more  carefully  studied  it  was  found  that 
this  theory  was  insuflScient,  for  certain  kinds  of  cheese  at  least,  and 
that  the  complex  changes  taking  place  in  the  milk  solids  between  the 
time  the  cheese  is  started  in  the  vat  and  its  sale  as  a  food  can  be  brought 
about  only  by  a  combination  of  causes.  Our  knowledge  of  these  causes 
and  the  conditions  governing  them  has  been  greatly  advanced  in  the  last 
few  years  by  the  work  done  in  this  country  at  the  agricultural  experi- 
ment stations  in  Wisconsin  "and  New  York  (Geneva),  and  by  Freuden- 
reich  and  Jensen  in  Switzerland.  While  this  work  has  gone  a  long 
way  in  clearing  up  the  more  obscure  points,  there  is  still  much  to  be 
explained,  and  any  data  that  will  add  to  our  somewhat  limited  stock  of 
information  will  hasten  the  time  when  cheese  making  will  be  conducted 
entirely  on  scientific  principles  rather  than  by  rule  of  thumb. 

In  this  country  we  are  especially  interested  at  present  in  the  ripening 
of  Cheddar  cheese,  or,  as  it  is  more  commonly  called,  American  factory 
cheese,  as  this  is  the  only  kind  made  here  on  an  extended  scale.  This 
kind  of  cheese  is  differentiated  by  its  low  water  content  from  the  soft 
cheeses  of  the  Limburger  and  Brie  type.  The  high  water  content  of 
the  soft  cheeses,  by  making  them  a  favorable  medium  for  the  growth 
of  many  kinds  of  organisms,  changes  the  nature  and  mpidity  of  the 
fermentation.  The  American  Cheddar  resembles,  in  its  method  of 
manufacture,  composition,  and  fermentations,  the  English  Cheddar  and 
the  European  Emmenthaler,  or  Schweizer. 

The  study  of  these  fermentations  is  exceedingly  complex,  involving 
not  only  a  great  variety  of  biological  questions,  but  also  extensive 
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changes  of  the  most  obscure  nature  in  the  proteid  compounds  which 
make  up  the  great  bulk  of  the  cheese  curd.  The  most  important  of 
the  final  products  of  this  digestion  is,  as  we  shall  see  later,  a  group  of 
compounds  known  as  amides.^  Some  of  these  have  their  own  peculiar, 
penetrating  odor  and  taste.  Many  of  them  are,  as  their  names  indi- 
cate, found  in  decaying  organic  matter,  but  certain  of  the  amides 
which  give  putrefying  material  its  characteristic  odor  are  not  found  in 
cheese.  Thus  the  ripening  of  cheese,  while  rCvSembling  in  many  ways, 
especially  in  the  highly  flavored  cheese  of  the  Limburger  type,  the 
ordinary  putrefaction  of  proteid  matter,  is  distinguished  from  it  by 
certain  of  the  end  products,  as  well  as  by  the  quantities  in  which  the 
amides  and  ammonia  are  formed. 

Before  going  into  a  discussion  of  the  experimental  work  it  will  be 
well  to  mention  briefly  the  changes  taking  place  in  ripening  cheese,  and 
to  review  our  present  knowledge  of  the  causes  which  produce  these 
changes.  By  the  ripening  we  do  not  mean  simply  the  development 
of  certain  desirable  flavors.  While  these  are  essential,  they  are  only 
the  final  result  of  a  long  series  of  complex  changes  which  must  take 
place  before  the  tough,  indigestible  curd  becomes  edible;  all  of  these 
changes  are  a  part  of  the  ripening  and  must  be  understood  before  we 
can  hope  to  explain  or  control  the  production  of  flavors.  In  studying 
the  ripening  of  cheese  we  have  to  do  with  one  group  of  compounds 
only.  The  sugar,  while  it  is  rapidly  broken  up  and  may  under  cer- 
tain circumstances  be  connected  with  certain  abnormal  fermentations, 
breaks  down  most  rapidly  into  comparatively  simple  acids  which  have 
little  direct  influence  on  the  flavor.  On  the  other  hand,  many  of  the 
decomposition  products  of  fat  (which  is  an  important  constituent  of 
Cheddar  cheese)  have  an  especially  pungent  odor  and  taste.  How- 
ever, it  is  well  established  that  the  change  in  the  fat  is,  at  most, 
very  slight  (Weidmann).**  It  is  in  the  nitrogenous  constituents — the 
casein,  or,  more  properly,  the  paracasein — that  we  find  the  important 
changes. 

In  carrying  on  the  work  recorded  in  this  paper  the  writer  has 
received  many  valuable  suggestions  from  Mr.  Edwin  B.  Hart,  asso- 
ciate chemist  at  the  J^ew  York  Agricultural  Experiment  Station.  In 
the  manufacture  and  initial  bacteriological  examinations  of  Cheeses  IV 
and  V,  the  bacteriological  laboratory  and  the  dairy  of  the  New  York 
Agricultural  Experiment  Station  at  Geneva  were  used.  The  many 
courtesies  in  this  connection  are  acknowledged. 

PHYSICAL  CHANGES. 

The  changes  in  the  physical  condition  of  the  curd  are  marked.  The 
cheese  as  it  comes  from  the  press  has  the  spongy  consistency  of  a  mass 

« In  this  paper,  under  tbe  term  amide,  are  included  all  nitrogenous  compounds 
not  precipitated  by  tannic  or  phosphotungstic  acid,  except  ammonia. 
^  See  bibliography  at  end  of  bulletin. 
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of  rubber,  but  may  be  broken  into  rough  bits.  During  the  ripening 
it  becomes  soft  and  waxy,  until  in  a  well-ripened  cheese  it  may  be 
spreail  with  a  knife  like  good  butter.  A  thin  rind  is  formed  on  the 
surface  by  the  drying  out  of  the  curd  and  by  the  growth  of  molds  and' 
other  organisms.  This  is  always  very  thin  and  has  no  influence  on  the 
texture  or  flavor  beyond  a  few  millimeters  from  the  surface. 

CHEMICAL  CHANGES. 

The  chemical  changes  in  the  nitrogenous  constituents  of  the  cheese 
are  profound  and  aflfect  very  deeply  its  general  appearance,  its  digest- 
ibility, and  its  flavor  and  aroma.  In  the  milk  nearly  all  of  the  nitro- 
gen is  in  the  form  of  casein  floating  in  the  serum  as  a  fine  suspension, 
which  is  coagulated  by  rennet,  forming  paracasein  and  thus  greatly 
concentrating  the  proteids  by  separating  from  them  a  large  part  of  the 
water.  It  has  always  been  assumed  that  in  the  ripening  process  this 
substance  was  broken  down  directly  into  simpler  bodies  soluble  in 
water.  In  a  recent  paper  embodying  the  results  of  careful  and 
exhaustive  research,  Van  Slyke  and  Hart'  show  that  there  is  formed 
in  the  early  stages  of  the  manufacture  a  monolactic  acid  salt  of  the 
paracasein.  During  the  '^  ripening"  of  the  milk  and  the  heating  of 
the  curd  after  cutting,  the  milk  sugar  is  split  up  into  lactic  acid  by  the 
acid-forming  bacteria  normally  present  in  the  milk  or  introduced  as  a 
starter,  and  the  acid  thus  set  free  unites  with  the  paracasein  forming 
the  unsaturated  or  mono-acid  salt,  if  the  acidity  is  normal;  or  a  satu- 
rated or  di-acid  salt,  if  the  acidity  is  abnormally  high.  This  body  is 
insoluble  in  water  but  soluble  in  dilute  solutions  of  sodium  chloride. 
In  normal  cheese  it  is  present  in  quantities  varying  from  40  to  75  per 
cent  of  the  total  nitrogenous  constituents.  It  has  not  been  conclu- 
sively proved  that  the  formation  of  lower  compounds  is  at  the  expense 
of  this  body,  but  its  gradual  decrease  and  the  proportional  increase  of 
water-soluble  substances,  during  the  ripening,  point  strongly  to  this 
assumption.  This  point  is  well  illustrated  in  Table  I,  taken  from  Van 
Slyke  and  Hart's  paper. 

Tablb  I. — ATHOunUt  of  aalt-solubk  and  uniler-goluble  products  in  a  cheese  cU  different  ages. 
[From  Am.  Chem.  Jour.  XXVIII,  1902,  p.  417.] 


'    Per  cent  ni  trogen  of 
itotal  nitrogen  in  cheese. 


I  Nitrogen  in  Nitrogen  in 
Age  of  cheese.  |    form  of    |    form  of 

compoundB,     water- 
I  soluble  in      soluble 
I  Baltaolu-  I      com- 
tion.      I    pounds. 


I 

Iday 58.7  j  6.78 

Imonth 42.4  i  19.30 

Smonths -. 33.4  i  26.02 
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As  the  ripening  proceeds  there  is  a  gradual  transition  of  the  nitro- 
gen  from  the  more  complex  to  simpler  compounds.  A  nmnber  of 
bodies  intermediate  between  the  higher  and  lower  proteids  are  formed, 
but  only  in  small  quantities.  Albumoses  and  peptones  are  always 
present  in  considerable  quantities,  but  in  a  normal  cheese  the  nitrogen 
shows  no  tendency  to  accumiilate  in  this  form;  the  decomposition  keeps 
pace  with  the  production,  resulting  in  an  accumulation  of  amides,  and 
to  a  less  extent  of  ammonia.  In  a  thoroughly  ripened  Cheddar  cheese 
3  or  4  per  cent  of  the  total  nitrogen  will  be  in  the  form  of  albumoses, 
and  an  equal  amount  in  the  form  of  peptones,  while  the  amides  will 
contain  about  30  per  cent  of  the  nitrogen  and  the  ammonia  3  to  5  per 
cent.  As  will  be  pointed  out  later,  the  rapidity  of  these  changes 
depends  directly,  conditions  of  manufacture  being  equal,  on  the  ripen- 
ing temperature.  While  little  experimental  work  bearing  directly  on 
this  question  has  been  done,  the  tendency  is  to  believe  that  the  flavor 
of  cheese  is  due  to  the  presence  of  the  amido  compounds,  probably 
influenced  to  some  extent  by  the  ammonia.  The  gradual  development 
of  the  flavors  peculiar  to  Cheddar  cheese  appears  to  be  closely  asso- 
ciated with  the  accumulation  of  amides  and  ammonia,  and  probably 
has  no  direct  connection  with  the  presence  of  any  of  the  other  com- 
pounds in  the  cheese.  On  ,the  contrary,  the  amounts  of  the  more 
complex  nitrogenous  compounds  are  always  smaller  after  the  flavors 
have  developed. 

It  is  now  well  known  that  the  intensity  of  the  flavor  may  be  more 
or  less  controlled  by  regulation  of  the  temperature  of  the  curing 
chamber.  As  a  general  rule  the  higher  temperatures  produce  a  more 
pronounced  flavor.  Chemical  analyses  of  cheese  cured  at  different 
temperatures  show  that  the  influence  of  a  higher  ripening  temperature 
is  most  noticeable  in  the  larger  proportion  of  amides  and  ammonia  to 
total  soluble  nitrogen.  The  sharpness  that  always  occurs  in  cheese 
ripened  at  high  temperatures  is  probably  due,  to  some  extent,  to  their 
high  ammonia  content**  **•  *".  On  the  other  hand,  cheese  ripened  at 
low  temperatures  has  a  clean  but  mild  flavor  and  a  correspondingly 
low  amount  of  ammonia.  In  a  valuable  contribution  to  the  study  of 
cheese  flavors,  Van  Slyke  and  Hart'  have  shown  the  probability  of 
certain  changes  among  the  amido  bodies  themselves  that  may  account 
for  at  least  a  part  of  the  changes  that  the  flavor  undergoes  as  the 
cheese  ripens.  They  found  in  an  examination  of  cheeses  at  different 
ages,  differences  in  the  kinds  of  amido  bodies  present  that  probably 
represented  a  transition  from  one  class  of  compounds  to  another.  In 
a  cheese  four  and  one-half  months  old  they  found  lysatine,  histidine, 
and  lysine;  in  one  fifteen  months  old,  tetramethylenediamine  (putres- 
cine)  and  lysine.     In  discussing  the  results  of  their  work  they  say: 

There  appears  to  be  good  evidence  that  there  is  re^fularly  in  the  cheese-ripening 
process,  in  the  case  of  hard  cheeses  hke  Emmenthaler  and  American  Cheddar,  a 
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conversion  of  primary  into  secondary  amido  compounds;  and  these  chemical  changes 
may  explain,  perhaps,  the  gradual  development  of  flavor  in  normal  cheese;  in  other 
words,  we  may  find  that  the  changing  flavor  of  cheese,  as  it  ages,  is  due,  to  some 
extent,  to  increasing  quantities  of  secondary  amido  compounds. 

To  summarize:  The  chemical  changes  in  ripening  cheese  consist 
essentially  in  the  formation  of  a  lactate  of  paracasein  with  a  subse- 
quent conversion  into  simpler  compounds  soluble  in  water,  with  a 
gradual  accumulation  of  amides  and  ammonia.  Certain  of  the  amides 
themselves  are  probably  still  further  broken  up  into  simpler  amides 
and  into  ammonia. 

CAUSES  OF  THESE   CHANGES. 
LACTIC-ACID  BACTERIA. 

What  is  probably  the  first  step  in  the  breaking  down  of  the  soluble 
curd  is  brought  about  indirectly  by  the  activity  of  bacteria.  As  has 
already  been  mentioned,  the  formation  of  compounds  soluble  in  water 
is  preceded  by  the  union  of  lactic  acid  with  the  casein  or  paracasein, 
the  acid  having  been  produced  through  the  fermentation  of  lactose  by 
the  lactic-acid  bacteria.  These  are  normally  present  in  milk  in  large 
numbers,  but  their  action  is  usually  hastened  by  the  addition  of  a 
"starter,"  which  is  practically  a  nearly  pure  milk  culture  of  one  or 
more  species  of  the  lactic-acid-producing  bacteria.  During  the  process 
of  manufacture  these  bacteria  attain  to  enormous  numbers  and  in  a 
short  time  cause  a  marked  increase  in  the  acidity.  The  proper  degree 
of  acidity  is  estimated  roughly  by  cheese  makers  by  touching  a  small 
piece  of  curd  to  a  hot  iron  and  observing  the  fine  threads  that  appear 
as  the  curd  is  pulled  away  from  the  iron,  the  length  of  the  string 
increasing  with-  the  acidity.  Van  Slyke  and  Hart  have  shown  this 
property  to  be  due  to  the  presence  of  the  lactate  of  paracasein.  The 
action  of  the  bacteria  in  this  connection  is  entirely  indirect,  and  cheese 
could  doubtless  be  made  without  bacterial  fermentation  of  the  sugar 
by  carefully  adding  small  quantities  of  acid.  Van  Slyke,  Harding,  and 
Hart,*  in  making  cheese  in  which  the  bacteria  were  suppressed  from 
the  beginning  by  the  addition  of  chloroform,  produced  the  acid  salt  of 
paracasein  b}*^  the  gradual  addition  of  lactic  acid. 


It  has  been  shown  by  Babcock  and  Russell*  that  pepsin  is  present  in 
rennet  extract,  and  is  incorporated  in  the  cheese  in  quantities  sufficient 
to  affect  the  ripening  changes  very  appreciably.  This  was  also  proved, 
independently,  by  Orla  Jensen*  working  with  Emmenthaler  cheese. 
The  former  scientists  give  the  results  of  extensive  investigations, 
showing  that  the  products  resulting  from  the  use  of  pepsin  or  an 
increased  amount  of  rennet  are  the  higher  proteids  characteristic  of 
pepsin  digestion. 


Digitized  by 


Google 


12 


BURKAU   OF   ANIMAL   INDUSTRY. 


Table  II. — Showing  amounts  of  different  nitrogenous  decomposition  products  in  cheesed 
months  old,  made  u*ith  varying  quantities  of  rennet. 

[From  Seventeenth  Aunilal  Report,  Wiscomdn  Agricultural  Experiment  Station.] 


Per  cent  nitrogen  of  cheese  in  form  of~ 

Amount  of    rennet  per  1,000   pounds 
milJt  (ounces). 

Total 
soluble. 

Albu- 
moses. 

Peptones  precipi- 

Amides. 

Ammo- 
nia. 

Tannin. 

Phoepho- 

tungstic 

add. 

3 

1.86 
1.60 
1.88 

0.20           0.21 

0.06 
.08 
.07 

0.70 
.69 
.70 

0.17 

9 

.42 
.68 

.25 
.27 

.16 

18 

.16 

It  will  be  seen  from  this  table  that  an  increased  amount  of  rennet — 
that  is,  an  increase  of  pepsin — resulted  in  an  increase  of  soluble  nitro- 
gen confined  to  albumoses  and  higher  peptones,  while  the  lower  pep- 
tones precipitated  by  phosphotungstic  acid,  the  amides  and  the  ammonia 
remained  practically  unchanged.  While  pepsin  doubtless  has  more  or 
less  to  do  with  the  breaking  down  of  the  paracasein,  it  is  quite  evi- 
dent that  it  can  have  only  an  indirect  influence  on  the  flavor,  because 
its  activity  is  confined  entirely  to  the  production  of  the  higher  prod- 
ucts which  play  little  or  no  part  in  giving  the  cheese  its  peculiar  taste 
and  aroma. 


GALACTASB. 


A  distinct  advance  in  the  knowledge  of  cheese  ripening  was  the  dis- 
covery by  Babcock  and  Russell  ^  of  a  proteolytic  enzyme  inherent  in 
milk,  to  which  they  gave  the  name  galactase.  This  is  secreted  with 
the  milk,  and,  becoming  incorporated  in  the  cheese,  plays  an  active 
part  in  the  general  decomposition  of  the  casein.  In  describing  this 
enzyme  Babcock  and  Russell  ^'  ^'  "•  compared  it  to  tr3»^psin,  on  account 
of  the  end  products  of  its  digestion  and  its  accelerated  action  in  an 
alkaline  medium,  but  in  a  later  report  they  •  stated  that  it  is  differen- 
tiated from  trypsin  and  related  to  the  bacterial  enzymes  by  its  ability 
to  form  ammonia. 

It  has  been  pointed  out  by  Fi^eudenreich  •  that  the  increase  of  amido 
nitrogen  in  galactase  digestion  is  unimportant,  and  his  conclusions  have 
recently  been  confirmed  by  the  work  of  Van  Slyke,  Harding,  and 
Hart*'''***.  The  latter  compared  the  progressive  decomposition  of 
normal  cheese  with  that  of  cheese  made  to  simulate  as  closely  as 
possible  the  normal  Cheddar,  but  in  which  the  activity  of  all  factors 
except  pepsin  and  galactase  had  been  excluded  by  the  use  of  chloro- 
form. It  had  been  previously  shown  that  the  proteolytic  action  of 
galactase  was  only  slightly  if  at  all  depressed  by  the  presence  of  chlo- 
roform, even  in  large  quantities.  The  results  of  their  work  bearing 
on  this  question  are  summarized  in  Table  III. 
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Table  III. — Shovnng  the  progresgive  decomposition  of  normal  cheese  and  of  cheese  ripened 

by  pepsin  and  gala^iase  only. 

[Adapted  from  Bulletin  208,  New  York  Agricultural  Experiment  Station.] 


Age  of  cheese  (months). 


1. 
U 

7. 
9. 


Per  cent  nitrogen  of  total  nitrogen  in  form  of>- 


Albumoses  and 
-^   peptones. 


Normal. 


2.95 
2.51 
6.87 
4.97 
8.06 
2.70 


Chloro- 
form. 


Amides. 


Normal. 


3.71 
7.81 
10.20 
12.40 
10.90 
12.52 


5.42 
8.49 
12.60 
18.50 
20.10 
28.50 


Chloro- 
form. 


0.86 
1.82 
8.22 
4.73 
8.11 
11.60 


Ammonia. 


Normal. 


0.86 
1.29 
2.51 
3.88 
4.42 
4.87 


Chloro- 
form. 

0.00 
.00 
.00 
.00 
.00 
.00 


An  examination  of  this  table  shows  a  striking  difference  in  the 
amounts  of  amido  nitrogen  in  the  normal  and  in  the  chloroform  cheeses. 
At  the  end  of  three  and  one-half  months  the  normal  cheese  contained 
nearly  four  times  as  much  amido  nitrogen  as  the  chloroform  cheese. 
This  proportion  was  gradually  reduced  by  the  slow  accumulation  of 
amides  in  the  chloroform  cheese,  but  at  nine  months,  when  the  nor- 
mal cheese  was  thoroughly  ripe,  there  was  still  twice  as  much  amido 
nitrogen  in  the  normal  as  in  the  chloroform  cheese.  On  the  other 
hand,  the  chloroform  cheese  contained,  at  nine  months,  nearly  five 
times  as  much  nitrogen  in  the  more  complex  forms  of  albumoses  and 
peptones  as  the  normal  cheese.  Even  more  noticeable  is  the  entire 
absence  of  ammonia  in  the  chloroform  cheese,  forming  a  marked  con- 
trast to  the  normal,  which  at  the  end  of  nine  months  had  nearly  5  per 
cent  of  its  nitrogen  in  the  form  of  ammonia. 

The  inability  of  galactase  to  form  ammonia  is  even  more  distinctly 
shown  by  the  digestion  of  casein  in  milk,  cited  in  the  bulletin  referred 
to  *'  **•  *".  In  this  case  the  enzyme  was  working  under  very  favorable 
conditions,  yet  while  the  amount  of  amides  was  comparatively  high, 
ammonia  was  not  formed.  From  these  results  it  is  safe  to  conclude 
that,  while  galactase  may  and  probably  does  play  an  important  part 
in  the  conversion  of  paracasein,  or  more  probably  paracasein  lactate, 
into  soluble  compounds,  these  compounds  are  confined  to  the  higher 
proteids — the  albumoses  and  peptones — with  onl}'^  a  slight  formation 
of  amides  and  none  of  ammonia. 

This  forces  upon  us  the  necessity  of  accounting  for  certain  changes 
in  normal  cheese  that  can  not  be  produced  by  the  activity  of  galactase 
and  pepsin  alone.  In  other  words,  the  presence  of  those  compounds, 
the  amides  and  ammonia,  which  probably  give  cheese  it8  peculiar 
flavor,  is  due,  partially  at  least,  to  the  activity  of  a  third  factor  which 
has  not  yet  been  definitely  determined.  The  accelerating  effect  of  high 
ripening  temperatures  on  the  rate  and  amount  of  change,  and  especially 
on  the  amounts  and  nature  of  the  lower  compounds,  has  already  been 
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noted.  The  increased  production  of  the^e  simpler  bodies  may  be  due 
(1)  to  the  accelerating  effect  of  more  favorable  temperature  on  the 
enzymes  present  in  the  cheese;  (2)  to  an  increase  in  the  numbers  of 
bacteria  normally  present;  or  (3)  to  a  change  in  the  nature  of  the 
bacterial  flora.  The  improbability  that  this  increase  in  simple  diges- 
tion products  is  brought  about  by  the  increased  activity  of  galactase 
is  illustrated  by  the  comparison  of  the  products  of  galactase  digestion 
with  ripe  cheese  given  on  page  165  of  the  Sixteenth  Annual  Report  of 
th%  Wisconsin  Experiment  Station.  In  this  case,  although  the  enzyme 
was  working  in  milk  under  most  favorable  temperature  conditions 
(37-38^  C),  yet  in  112  days  it  had  converted  only  about  17  per  cent  of 
the  total  nitrogen  into  the  form  of  amides,  while  in  normal  cheese, 
where  the  conditions  would  be  much  less  favorable  to  enzymic  activity, 
at  approximately  the  same  age,  over  16  per  cent  was  in  this  form. 
The  entire  absence  of  ammonia  formation,  even  under  most  favorable 
circumstances,  as  noted  above,  makes  this  possibility  even  more  remote. 

The  fact  that  the  production  of  these  compounds  is  suppressed  by 
the  presence  of  anesthetics,  as  has  already  been  shown,  and  to  some 
extent  at  least  by  low  temperatures,  would  indicate  that  their  presence 
was  the  result  of  vital  activity.  The  causal  relation  between  bacteria 
and  the  ripening  of  cheese,  both  in  regard  to  the  solution  of  the  para- 
casein and  the  production  of  flavor,  has  long  been  maintained  by 
different  investigators.  This  could  be  brought  about  by  bacteria, 
either  directly  through  the  metabolism  of  the  living  cells  or  indirectly 
through  the  action  of  enzymes  secreted  l)y  them.  In  the  latter  case 
the  action  would  be  continued  after  the  bacteria  had  entirely  dis- 
appeared. Even  with  bacteria  present  in  large  numbers  it  is  difficult 
to  explain  by  the  direct  action  of  cells  the  extensive  proteid  decom- 
position that  takes  place  in  cheese.  The  amount  of  nitrogenous  matter 
actually  needed  by  bacteria  for  food  is  exceedingly  small  and  a  decom- 
position becomes  marked  only  when,  through  the  action  of  an  excreted 
enz3''me,  the  proteid  is  broken  down  in  quantities  greatly  in  excess  of 
the  needs  of  the  organism.  It  is  likely  that  the  insoluble  curd  could 
be  extensively  changed  by  bacteria  only  through  the  agency  of  such 
an  enzyme;  and  the  probability  of  the  conversion  bj^  intracellular 
action  of  the  soluble  bodies  already  formed  by  galactase  and  pepsin 
into  the  lower  amides  and  ammonia  in  the  quantities  usually  found  in 
cheese  seems  remote. 

In  studying  the  relation  between  bacteria  and  the  ripening  of  cheese, 
it  is  not  sufficient,  as  some  investigators  have  seemed  to  think,  to 
isolate  bacteria  from  cheese  and  test  their  ability  to  produce,  when 
grown  in  pure  culture  in  milk,  cheese-like  flavors  and  aromas.  As 
Freudenreich  has  pointed  out,  cheese  ripening  is  essentially  a  decom- 
position and  the  flavor  is  due  to  certain  simple  decomposition  products 
not  peculiar  to  cheese  but  belonging  to  proteids  in  general;  these 
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bodies  may  be  formed  under  favorable  conditions  by  many  species  of 
putrefactive  bacteria.  The  conditions  existing  in  milk,  and  especially 
in  milk  containing  a  pure  culture,  are  entirely  unlike  those  existing 
in  hard  cheese,  and  results  obtained  in  this  way  can  not  be  logically 
applied  to  the  whole  problem  of  cheese  ripening.  To  prove  that  any 
particular  group  or  species  of  bacteria  is  the  cause  of  cheese  ripening 
or  of  any  specific  phase  of  it,  it  is  necessary  to  show  not  only  that 
these  bacteria  are  present  in  the  cheese,  but  that  at  the  time  these 
changes  occur  they  are  present  in  numbers  sufficiently  large  to  account 
for  the  phenomena,  and  that  they  are  able,  under  similar  conditions, 
to  produce  similar  changes;  if  the  bacteria  have  been  present  at  an 
earlier  stage,  but  have  disappeared  before  the  changes  in  question 
occur,  it  must  be  demonstrated  that  they  secrete  an  enzyme  capable  of 
producing  these*  results.  With  the  complex  conditions  existing  in 
cheese  it  is  not  easily  possible  to  observe  all  of  these  rules  with  any- 
thing approaching  exactness,  but  with  pur  present  knowledge  of  cheese 
ripening  it  is  possible,  by  artificial  fermentations,  to  secure  results 
from  which  we  may  safely  draw  conclusions  applicable  to  cheese- 
ripening  problems. 

THE  DIRECT  ACTION   OF  BACTERIA. 

Sufficient  work  has  already  been  done  on  the  bacteria  in  various 
kinds  of  cheese  to  throw  considerable  light  on  this  part  of  the  prob- 
lem. In  Europe,  especially,  a  great  deal  has  been  written  on  the  rela- 
tion of  bacteria  to  cheese  ripening.  Most  of  the  European  bacteriol- 
ogists have  followed  Duclaux  in  ascribing  the  essential  r61e  to  bacteria 
of  the  liquefying  class.  Duclaux's**  conclusions  were  based  on  the 
ability  of  certain  bacteria,  which  he  called  the  ''Tyrothrix,"  to  digest 
milk  so  as  to  produce  cheese-like  flavors.  Freudenreich  has  shown 
repeatedly  that  while  the  lactic  bacteria  develop  rapidly  in  Emmen- 
thaler  cheese  and  soon  attain  enormous  numbers,  the  liquefying  bacteria 
of  the  Tyrothrix,  or  hay  bacillus  group,  find  in  hard  cheese  unfavorable 
conditions  And  never  multiply  even  when  artificially  introduced  in 
large  numbers.  The  lactic-acid  bacteria  increase  rapidly  for  a  short 
time,  and  a  slow  decrease  follows.  Old  Emmenthaler,  even  when 
showing  signs  of  putrefaction,  contains  a  comparatively  small  number 
of  bacteria.** 

The  only  exhaustive  quantitative  bacteriological  study  on  American 
Cheddar  cheese  is  that  of  Russell  and  Weinzirl."  They  found  a  slight 
decrease  in  the  total  number  of  bacteria  in  the  first  day  or  two  after 
making,  followed  by  a  rapid  increase.  The  maximum  was  reached 
in  4:  to  24  days,  depending  apparently  on  the  temperature  at  which 
the  cheese  was  kept,  and  then  began  a  decline,  rapid  at  first,  but 
soon  becoming  more  gradual  and  continuing  as  long  as  the  cheese 
was  examined.     The  increase  was  confined  to  the  lactic-acid  bacteria 
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with  sometimes  a  slight  increase  in  the  gas  formers.  The  digesting 
bacteria  did  not  increase,  but,  on  the  contrary,  soon  almost  completely 
diappeared. 

Work  done  by  Harrison,**  partly  at  the  Wisconsin  Station  and 
partly  in  Canada,  shows  that  these  results  are  correct  for  American 
Cheddar  in  general;  by  studying  the  bacterial  flora  of  three  Canadian 
cheeses  for  an  extended  period,  he  obtained  results  confirming,  with  a 
few  minor  exceptions,  the  conclusions  of  Russell  and  Weinzirl.  On 
the  basis  of  these  results,  together  with  those  of  Freudenreich,  which 
are  doubtless  applicable  to  all  hard  cheese,  the  only  bacteria  capable 
of  directly  influencing  cheese  ripening  are  those  of  the  lactic-acid- 
forming  group.  This  necessarily  assumes  for  this  group  the  ability 
to  eflfect  extensive  changes  in  the  cheese  proteids.  It  has  been  main- 
tained by  Freudenreich  that  the  lactic-acid  bacteria,  or  at  least  certain 
varieties  which  he  finds  predominating  in  Emmenthaler  cheese,  possess 
this  ability.  By  growing  them  in  sterile  milk,  in  which  their  action 
was  prolonged  by  neutralizing  the  acid  formed  with  calcium  carbonate, 
he  ,found  a  decided  increase  in  the  amount  of  soluble  nitrogen,  of 
which  a  large  part  was  in  the  amido  form."  This  work  has  not  been 
confirmed.  In  repeating  these  experiments  Nicholson,"  working  at 
the  University  of  Wisconsin  with  lactic-acid  bacteria  from  cheese, 
was  unable  to  detect  any  appi-eciable  increase  of  soluble  nitrogen  in 
milk  cultures  in  which  the  acid  had  been  neutralized  with  sodium 
carbonate. 

It  has  also  been  suggested  that  the  digestion  of  milk  casein  was  not 
comparable  to  the  digestion  of  paracasein.  Chodat  and  Hofman- 
Bang"  tested  the  digestive  ability  of  lactic-acid  bacteria  by  growing 
them  in  a  medium  made  by  coagulating  milk  with  rennet,  washing 
until  Fehling's  solution  failed  to  give  a  test  for  sugar,  drying  and 
using  about  1^  grams  with  a  suitable  amount  of  water.  By  removing 
the  sugar  the  inhibitory  eflfect  of  the  acid  was  avoided  and  the  bacteria 
were  allowed  to  grow  unchecked  for  81  days.  At  the  end  of  this 
time  there  was  no  appreciable  increase  in  soluble  nitrogen.  This  work 
is,  however,  open  to  criticism  in  that  the  removal  of  the  sugar  pre- 
vented the  formation  of  the  first  decomposition  product  and  possibly 
the  further  digestion  of  the  paracasein. 

Freudenreich's "  hypothesis  of  the  relation  of  lactic-acid  bacteria 
to  the  ripening  of  Emmenthaler  cheese  is  based  largely  on  his  experi- 
ments in  which  cheese  made  from  heated  milk,  or  from  milk  in  which 
the  bacteria  had  been  largely  excluded  by  aseptic  conditions,  ripened 
normally  only  when  lactic-acid  bacteria  developed.  While  Van  Slyke 
and  Hart  do  not  maintain  that  the  acid  salt  is  an  essential  step  in  the 
digestion  of  casein  by  enzymes  other  than  pepsin,  they  do  show  that  it 
is  digested  in  normal  cheese  ripening.  It  is  probable  that  this  is  a 
necessary  step  in  the  breaking  down  of  the  curd  and  it  is  possible  that 
Freudenreich's  cheese  failed  to  ripen,  not  because  the  direct  action  of 
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the  lactic  bacteria  was  wanting,  but  because  of  the  absence  of  the 
lactate  of  paracasein  formed  indirectly  by  this  group  of  bacteria. 

In  the  paper  mentioned  above,  Freudenreich  admits  the  probable 
action  of  galactase,  and  probabl}'^  a  liquefying  coccus,  in  the  digestion 
of  the  curd;  but  still  maintains  that  the  production  of  the  lower  by- 
products, and  consequently  the  flavor,  is  due  to  the  action  of  the  lactic 
bacteria.  If,  as  Freudenreich  evidently  assumes,  the  lactic  bacteria 
change  peptones  and  other  soluble  proteids  into  amides  and  ammonia 
without  the  agency  of  an  enzyme,  cheese  held  at  a  comparatively  high 
temperature,  where  the  ripening  is  more  active,  should  show  a  larger 
number  of  lactic  bacteria  than  cheese  made  under  identical  conditions 
but  held  at  a  tempei'ature  low  enough  materially  to  check  the  ripen- 
ing. If  other  bacteria  play  a  direct  part  in  forming  amides  and 
ammonia  there  should  be  a  differentiation,  qualitative  or  quantitative, 
in  the  bacterial  flora  of  the  two  cheeses.  Babcock  and  Russell,"  in 
a  paper  on  the  effect  of  differences  in  temperature  on  the  ripening  of 
Cheddar  cheese,  discuss  the  comparative  flora  of  high  and  low  temper- 
ature cheeses,  without,  however,  going  into  details.  In  both  cheeses 
the  lactic-acid  bacteria  were  soon  predominant.  The  development 
was  slower  in  the  cheese  cured  at  low  temperatures  but  persisted  for 
a  longer  time,  while  in  the  high-temperature  cheese  the  numbers  were 
greatly  diminished  and  persisted  for  a  shorter  time.  They  also  state 
that  there  was  a  qualitative  differentiation  and  suggest  that  this  has 
possibly  a  relation  to  the  change  in  flavor." 

BACTERIAL   FLORA   OF  CHEDDAR  CHEESE. 

CHEESES    I   AND   II. 

The  work  which  has  already  been  done  on  the  bacteria  of  cheese 
leaves  little  question  as  to  the  general  nature  of  the  flora  of  hard  cheese. 
It  has  seemed  advisable,  however,  to  go  over  a  part  of  the  ground 
again  in  connection  with  a  general  investigation  of  the  changes  and 
flavors  of  cheese.  Certain  phases  of  the  subject  have  been  selected  for 
review  and  especially  the  effect  of  temperature  on  the  flora  and  its  pos- 
sible connection  with  the  flavor.  As  the  material  for  beginning  this 
preliminary  investigation,  two  cheeses  were  obtained  from  Cook 
Brothers,  of  Lewis  County,  N.  Y.,  made  in  their  factory  under  com- 
mercial conditions  from  purchased  milk.  The}^  represented  normal 
American  factory  cheese  in  every  way,  except  being  of  the  Young 
America  size,  and  consequently  liable  to  become  abnormally  dry. 
This  was  prevented  by  giving  them  a  heavy  coating  of  paraffin  soon 
after  they  were  received.     The  two  cheeses  were  made  together  and 

« Since  this  paper  was  written,  the  results  of  an  extensive  investigation  on  this 
qaeetion  have  been  published  by  Harrison  and  Connell."  These  confirm,  in  a 
general  way,  the  results  given  in  this  paper. 
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separated  only  at  the  press.  They  were  shipped  on  the  third  day 
after  making  and  were  7  days  old  when  received  at  the  laboratory. 

Cheese  I  was  placed  in  a  refrigerator  at  a  temperature  of  10°  to  12° 
C,  where  it  remained  for  about  one  month,  when  it  was  changed  to  a 
specially  constructed  curing  box,  in  which  the  temperature  varied  from 
5°  to  10°  C.  Cheese  II  remained  at  room  temperature  (20°  to  25°  C.) 
for  1  month,  when  it  was  transferred  to  a  curing  box  so  constructed 
that  it  could  be  held  at  a  constant  temperature  of  23°  C.  Cheese  II 
ripened  rapidly.  When  only  36  days  old  it  was  already  well  ripened; 
at  50  days  it  still  had  a  mild  flavor,  but  at  80  days  the  flavor  was  sharp. 
It  deteriorated  very  rapidly  after  reaching  its  prime  until  at  123  days 
it  was  so  strong,  both  in  flavor  and  odor,  as  to  be  unfit  to  eat.  On  the 
other  hand  Cheese  I  ripened  very  slowly.  At  81  days  it  still  had  a 
distinctly  unripe  taste,  but  when  123  days  old  it  had  developed  a  very 
fine  mild  flavor. 

The  difference  in  the  composition  of  the  two  cheeses,  when  matured, 
is  given  in  the  following  table: 

Table  IV. — Per  cent  nitrogen  of  cheese  in  Cheeses  I  and  II  when  12S  days  old.^ 


In  the  form  of— 

Cheese  I. 

Cheese  IL 

Total  soluble 

0.85 
.85 
.42 
.08 

2.00 

Albumoses  and  peptones 

.88 

Amides 

1.38 

Ammonia 

.24 

a  In  making  the  chemical  analyses  given  in  this  paper  the  methods  given  by  Van  Slyke  and  Hart*> 
were  followed.  The  amides  and  ammonia  were  determined  in  the  filtrate  from  tannlc-acid  sodium 
chloride  precipitate,  and  the  albumose  and  pepton  nitrogen  was  obtained  by  difference.  The  latter 
thus  Includes  all  proteids  precipitated  by  tannic  acid. 

The  essential  difference  is  found  in  the  high  amide  and  ammonia 
content  of  the  highl}^  flavored  cheese,  compounds  which,  as  has  already 
been  pointed  out,  are  characteristic  of  bacterial  digestions  rather  than 
of  digestion  by  pepsin  or  galactase. 

The  bacterial  flora  of  these  cheeses  was  studied  from  the  time  they 
were  received  until  they  were  completely  ripe,  not,  however,  with 
any  attempt  to  seimrate  and  describe  the  various  species  present. 
While  this  would  be  desirable,  it  is  doubtful  if  the  value  of  work  of 
this  nature,  especially  when  the  present  condition  of  systematic  bac- 
teriology is  considered,  is  sufficient  to  repay  the  great  labor  involved. 
The  object  of  this  part  of  the  investigation  was  to  determine  if  differ- 
ences in  temperature  resulted  in  a  differentiation,  qualitative  or  quan- 
titative, in  the  bacterial  flora  and,  if  any  differentiation  occurred, 
whether  or  not  it  bore  any  relation  to  the  differences  in  flavor.  For 
this  purpose  it  was  enough  to  determine  the  total  number  of  bacteria 
and  to  separate  them  in  a  general  way  into  groups. 

In  the  bacteriological  examination  of  cheese  certain  peculiar  diffi- 
culties are  encountered  that  render  the  most  carefully  obtained  results 
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more  or  less  inaccurate.  Slight  variations  in  the  texture  or  the 
mechanical  arrangement  of  the  curd  at  the  time  of  pressing  cause  an 
unequal  distribution  of  the  bacteria,  and  this  difference  is  intensified 
by  the  relatively  small  sample  that  can  be  used.  An  even  more  serious 
difficulty  is  the  extremely  large  dilutions  that  must  be  used,  especially 
when  the  cheese  is  still  young  and  the  number  of  lactic-acid  bacteria  is 
large.  If  one  uses  a  dilution  large  enough  to  allow  a  count  of  the  lac- 
tic colonies,  there  will  be  at  most  only  an  occasional  colony  of  the  less 
numerous  forms  and  an  accurate  count  can  not  be  made.  On  the 
other  hand,  if  a  small  dilution  be  used  the  lactic  colonies  will  be  so 
numerous  as  to  inhibit  the  growth  of  all  species  less  resistant  to  acid. 
However,  exact  numerical  results  are  not  essential.  It  is  sufficient  if 
we  know  what  species  occur  and  approximately  the  numbers  present. 
The  results  of  the  bacteriological  examinations  of  Cheese  I  and 
Cheese  II  are  given  in  Tables  V  and  VI.  The  ordinary  method  was 
employed  of  grinding  a  weighed  sample  of  the  cheese  with  sterile 
sugar  and  diluting  with  water.  For  the  lactic-acid  bacteria,  lactose 
gelatin  was  used  with  the  addition  of  sterile  litmus  solution,  and  for 
the  nonlactic  forms  the  ordinary  beef  extract  pepton  gelatin.  The 
yeasts  were  determined  by  adding  to  each  tube  of  gelatin  sufficient 
tartaric  acid  to  inhibit  completely  the  growth  of  bacteria. 

Table  V. — Bacteria  and  yeasU  per  gram  in  Cheese  I,  ripened  at  5^  to  10°  C. 


Age  (days) . 


,  Total  bacte- 
ria and 
yeasts. 


7 84,770,000  I 

16 22.199,000  I 

22 4,471,000 


86.. 
50.. 
60a. 
81.. 
12S. 


4,210,700  I 
2,772,500  I 


Lactic-acid 
bacteria. 


84.670,000 
21,970,000 
4,445,000 
4,164,000 
2,717,000 


T 


■| 


453,800  I 

8,913,650  I 

50,200 


438,000 

3,904,000 

45,600 


Yeasts. 

200,000 

229,000 

18,000 

46,000 

56,700 


11,600 
7,060 


Liquefying 
bacteria. 


8,000 
700 
800 
4,200 
6,100 
2,600 
4,600 


a  Alkaline  gelatin. 
Tablb  VI. — Bacteria  and  yeasts  in  Cheese  II,  ripened  at  20°  to  25°  C. 


Age  (days). 

Total  bacte- 
ria and 
yeasts. 

Lactic-acid 
bacteria. 

Yeasts. 

Liquefying 
bacteria. 

7 

66,676,000 

3,147,000 

546,000 

167,000 

289,900 

66,360,000 

3,148,000 

538,000 

164,000 

289,000 

316,000 

4,000 

5,650 

200 

16 

22 

2,500 

36 

2,900 

50 

900 

60a 

1,600 

81 

10,800 
42.500 

9,200 
42,000 

1,600 

128 

500 

a  Allcaliue  gelatin. 
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DIfiCUaSION  OF  TABLES  V  AND  VI. 


The  results  given  in  Tables  V  and  VI,  agree  in  a  general  way  with 
those  of  Kussell  and  Weinzirl,  and  Harrison.  The  flora  proved  to  be 
made  up  almost  entirely  of  lactic-acid-forming  bacteria.  Yeasts  were 
present  in  considerable  numbers,  but  decreased  slowly  in  the  low- 
temperature  cheese  and  more  rapidly  in  the  one  held  at  the  high 
temperature. 

The  total  bacteria, — The  bacteria  had  reached  their  maximum  at  or 
before  the  time  the  first  examination  was  made.  In  Cheese  I  the 
decrease  was  rather  rapid  for  a  short  time  and  then  very  gradual  up 
to  123  days.  The  recorded  increase  at  that  time  was  not  actual,  but  was 
due  to  the  presence  on  these  plates  of  a  large  number  of  extremely 
small  lactic  colonies.  The  plates  on  this  date  were  plain  pepton  gela- 
tin without  the  addition  of  litmus,  while  in  the  earlier  plates,  made 
with  considerable  litmus,  these  colonies,  on  account  of  their  small  size 
and  weak  acid  formation,  were  probably  entirely  overlooked.  At 
this  time  they  made  up  nearly  the  entire  acid-forming  flora.  There 
were  in  both  cheeses  a  comparatively  small  number  of  inert  forms  of 
various  kinds,  but  as  they  were  present  in  unimportant  numbers  no 
accurate  count  was  made.  A  large  number  of  subcultures  were  made 
from  this  group  from  time  to  time,  but  there  was  no  particular  pre- 
dominating form  and  no  differentiation  in  favor  of  either  cheese. 

In  Cheese  II  the  decrease  was  very  rapid,  the  total  falling  in  the 
second  week  from  66,000,000  to  3,000,000,  and  in  the  third  week  to 
about  500,000.  It  is  probable  that  these  numbers  are  somewhat  low, 
as  the  small  lactic  colonies  mentioned  under  Cheese  I  were  present 
in  considerable  numbers  at  123  days.  These  colonies  were  almost 
microscopic,  and  an  accurate  count  could  not  be  made.  However, 
their  number  was  estimated  at  2,000,000  to  3,000,000  per  gram.  They 
were  designated  as  the  bb  type.  Subcultures  were  made  from  these 
colonies  and  the  effect  of  this  species  on  bouillon  and  on  litmus  milk 
was  observed.  In  the  bouillon  the  growth  was  at  the  bottom  only. 
Milk  was  curdled  very  slowly,  and  the  litmus  changed  to  pink.  There 
was  no  digastion. 

The  liquefying  hacteruu-  In  the  first  two  sets  of  plates  made  with  the 
dilutions  necessary  for  the  large  number  of  lactic  bacteria,  no  liquefy- 
ing colonies  appeared.  In  the  later  examinations  plain  pepton  gelatin 
plates  were  made  with  small  dilutions,  and  liquef^'^ing  bacteria  were 
found  in  comparatively  small  numbers.  It  was  found  that  the  number 
of  liquefiers  could  be  more  accumtely  determined  by  adding  to  each 
tube  of  6  or  7  cubic  centimeters  of  pepton  gelatin  1  cubic  centimeter 
of  N/lO  NaOH.  This  amount  is  suflBcient  to  inhibit  greatly  most  of 
the  acid-forming  species  without  materially  retarding  the  liquefying 
forms.  Counts  obtained  by  such  methods  are  necessarily  inaccurate, 
as  some  of  the  liquefiers  would  probably  be  inhibited  b}^  a  strongly 
alkaline  medium.     In  these  two  cheeses,  at  least,  the  liquefying  bac- 
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teria  persisted  in  small  but  appreciable  numbers  for  some  time,  and 
did  not,  as  both  Russell  and  Harrison  have  stated  to  be  the  case  in 
hard  cheese,  almost  completely  disappear  in  a  short  time.  These 
were  not  entirely,  as  might  be  expected,  colonies  of  spore-forming 
bacteiia  of  the  hay  bacillus  type,  but  included,  especially  in  the  first 
few  weeks,  many  colonies  of  a  coccus  forming  a  small  saucer-shaped 
liquefaction,  with  a  round  white  or  straw-colored  colony  in  the  center. 
The  total  number  of  liquefiers  decreased  slowly  in  both  cheeses  and, 
like  the  other  groups,  more  rapidly  in  Cheese  11. 

CHSE8BB   IV   AND   V. 

In  continuance  of  the  same  line  of  investigation,  a  similar  examina- 
tion was  made  of  two  cheeses  made  under  the  personal  supervision  of 
the  writer  at  the  New  York  Agricultural  Experiment  Station  on  the 
29th  of  January,  1903.  The  mixed  milk  of  two  days  was  used.  Part 
of  this  was  held  overnight  without  cooling,  in  order  that  the  bacteria 
might  develop  in  abnormal  manner.  At  this  time,  on  account  of  the 
recent  loss  of  the  station  barns  by  fire,  the  herd  was  stalled  in  tem- 
porary sheds.  Notwithstanding  these  unfavorable  surroundings,  the 
milk  was  in  better  than  average  condition,  as  the  bacteriological  exam- 
ination shows.  The  milk  was  ripened  by  Hansen's  dry  lactic  ferment, 
and  the  cheese  was  made  by  the  usual  Cheddar  method.  At  the  time 
of  pressing  the  curd  was  separated  into  two  equal  parts  and  pressed 
as  two  Young  Americas,  each  weighing  about  9  pounds.  On  the  fol- 
lowing day  they  were  taken  from  the  press  and  shipped  by  express. 
They  arrived  in  Washington  twenty-four  hours  later,  and  were  trans- 
ferred at  once  to  the  curing  boxes.  Cheese  IV,  at  23^  C. ,  and  Cheese  V 
in  the  one  held  at  5-10^  C.  Gelatin  plates  were  made  from  the  milk 
before  adding  the  starter  and  from  each  cheese  after  taking  from  the 
press  and  at  short  intervals  up  to  133  days. 

Fey  some  unknown  reason  these  cheeses  ripened  very  slowly.  In 
Cheese  IV,  when  77  days  old,  while  the  curd  was  apparently  well 
broken  down,  there  was  very  little  flavor,  and  20  days  later,  although 
some  advancement  was  shown,  it  was  still  only  slightly  developed. 
Cheese  V  at  77  days  still  had  the  flavor  of  green  cheese,  although  the 
texture  showed  considerable  change.  Twenty  days  later  there  was 
apparently  a  slight  increase  in  flavor.  The  progress  of  the  ripening 
is  well  illustrated  by  the  chemical  analysis  made  at  77  da3^s  and  given 
in  Table  VH. 

Table  VII. — Per  cent  nitrogen  in  Cheese  IV  and  Cheese  V  wheti  77  days  old. 


In  the  form  of— 

Cheese  IV. 

Cheese  V. 

Water-Bolnble 

1.45 
.99 
.38 
.08 

0.72 

Aibiimoww  And  peptones  . . 

.51 

Amides 

. 

.16 

Amfnoni*^ 

.06 
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Tfce  relatively  high  amount  of  water-soluble  nitrogen  and  the  low 
amount  of  amides  and  ammonia  agree  with  the  condition  of  the  texture 
and  flavor  at  this  time.  The  bacteria  were  determined  as  before  by 
the  use  of  lactose-litmus  gelatin  for  the  lactic  group,  and  alkaline- 
pepton  gelatin  for  the  liquefiers.  Only  approximate  results  can  be 
obtained  for  the  latter  group  by  this  method  on  account  of  the  fre- 
quent rapid  growth  of  colonies  of  the  hay  bacillus  type  necessitating 
a  count  before  the  smaller  colonies  have  developed. 

Table  VIII. — Xumber  of  bacteria  per  gram  in  mUk  and  in  Cheese  IV. 


Product  and  age  (days). 


Total 
bacteria. 


435,000 


Milk  (10  c.  c.)<» 

ChebbIE: 

1 1  17,103,800 

3 62,015,600 

7 1  29,148,000 

11 i  12,556,100 

15 1  86,375,700 

35 1 

42 1  16,335,200 


53. 

65. 

77. 

95. 
116. 
133. 


19,418,400 

12.888,200 

3.379,000 

1,130,000 

929,200 

866,700 


Lactic  group. 

i 


Liquefying  group. 


Total.     ,214  bb  type.     Total. 


Hay  b 
type. 


214  q 
type. 


214  z  type. 


99,000    816,000 


I 


17,090, 
62,000. 
29, 118, 
12,540, 
36,360, 
49,800. 
16,320, 
19.400, 
12,880, 
8,357, 
1,122, 
914, 
856, 


000  I 

000  I 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 


5,600,000 


6,040.000 

3,949,000 

2,826.000 

794,000 

778,000 

275.000 


800  I 
600  ! 
000  ' 
100  I 
700  , 

800  I 
400 
200  I 
000  I 
000  ' 
200  I 
700 


6,000 
1,800 

309,000 

12,000 
8,400 
2,000 

4,800 
6,000 
3,600 

2,400 
22,000 
12,500 

6,600 

7,800 

Plates  all 



liquefied. 

8,200 

15,5SDO 

6,100 
10,400 

15,900 

7,600 
7,900 

7,300 

4,900 

5,800 

a  Plates  made  immediately  before  adding  rennet. 
Table  IX. — Number  of  ba<^teriaper  gram  in  milk  and  in  Cheese  V. 


Product  and  age  (dayN). 


Total 
bacteria. 


MlLK(10c.c.) 435,000 

Chebse: 

1 '  25,906,600 

3 1  56,625,500 

7 1  86,098,000 

11 25,456,400 

15 1  51,464,000 

35 '  30,417,400 

42 , 54,793,500 

53 '  55,884,200 

65 !  60,604,600 

77 56,555,000 

95 1  19,607,900 

116 i  19,104,800 

133 25,989,900 


lActic  group. 
Total.  .    214  bb  type. 


99,000 


25,860, 
56,600, 
86.060, 
25,420, 
61,440, 
30,400, 
54,774, 
55,880, 
60,500, 
56,638, 
19,600, 
19, 100, 
25,980, 


3,380.000 
1,020,000 
14,194,000 
10,180,000 
4.950,000 
2,355,000 


Liquefying  group. 


Total. 


315,000 


45. 
25, 

38, 
36, 
14, 
17, 
10, 
4, 
4, 
17, 
7, 
4, 
9, 


Hayb        214  q     Lwatvoe 
type.         type.     |^*««*yP«- 


6,000  '    309,000 


2,400  I 
4,100  I 
8,000  ,. 
10,000  I 
5,600  I 
3,000  I 


3,800 


2,600 
6,600 


48,200 
18,600 


2,400. 

4,500 

600 


2,800 
80,000 
24,000 
4,000 
5,400 


13,200 


2,200 
8,900 
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DISCUSSION    OK  TABLRS  VIII   AND  IX. 


In  these  cheeses  the  separation  into  groups  was  carried  somewhat 
further  than  in  Cheese  1  and  Cheese  11.  Included  in  the  lactic  group 
is  the  bb  type  already  mentioned  as  observed  in  the  late  stages  of  the 
ripening  of  Cheese  I  and  Cheese  II,  In  the  liquefying  group  are 
included,  in  addition  to  the  common  hay  bacillus,  the  type  214  q  (a 
coccus  forming  small  white  or  straw-colored  colonies  surrounded  by  a 
saucer-shaped  liquefaction)  and  the  214  z  type,  a  bacillus  forming  a 
very  small  cup-like  liquefaction  with  a  white  film  of  growth  over  the 
surface;  214  q  is  probably  identical  with  the  coccus  occurring  in 
Cheese  I  and  Cheese  II.  Each  of  the  two  latter  types  probably 
included  more  than  one  variety. 

The  total  hacteria, — The  striking  feature  of  the  flora  was  the  long 
duration  of  the  comparatively  high  numbers.  The  maximum  number 
was  reached  in  each  cheese  at  or  soon  after  the  third  day.  This  was 
followed  in  Cheese  IV  by  a  comparatively  small  drop  to  a  number,  that 
was  held  for  a  long  time.  A  second  decided  drop  occurred  at  77  days 
in  Cheese  IV,  and  at  95  days  there  was  a  distinct  decrease  in  Cheese  V. 
This  change  corresponds  in  a  general  way  with  the  change  in  the 
flavor.  In  other  words,  the  development  of  the  flavor-producing 
compounds  and  the  bacterial  changes  apparently  remained  at  a  stand- 
still for  several  weeks. 

The  Idctic  group, — Since  the  total  is  made  up  almost  entireW  of 
lactic  bacteria,  what  has  been  said  of  the  total  will  apply  also  to  the 
latter  group.  The  numbers  given  for  this  group,  as  well  as  those  of 
the  totals,  show  more  or  less  variation  due  largely  to  the  erratic 
growth  of  the  bb  type,  previously  mentioned.  Slight  variations  in 
the  conditions  sometimes  entirely  suppressed  the  formation  of  colonies 
of  this  type,  which  in  connection  with  the  difficulty  of  making  an 
accurate  count  of  colonies  almost  microscopic  in  size,  will  account  for 
most  of  the  variation  in  numbers.  There  was  apparently  no  real,  but 
rather  only  a  relative,  increase  of  the  bb  type  in  the  high-temperature 
cheese.  There  was  in  these  cheeses  a  decrease  in  this  group,  but  it 
was  much  slower  than  that  of  the  other  varieties,  and  at  95  days  it 
made  up  almost  the  entire  lactic  group.     » 

The  liqiLefying  group. — Numbers  given  under  this  heading  can  be 
considered  only  as  rough  approximations,  indicating  in  a  general  way 
the  kinds  of  liquefiers  present  and  their  relative  numbers.  There  was 
evident  a  distinct  decrease  in  the  total,  confined  largely  to  the  214  q 
type.  This  coccus  decreased  with  some  rapidity  in  the  high-tempera- 
ture cheese,  practically  disappearing  at  7  days,  while  in  the  low-tem- 
perature cheese  it  persisted  for  about  30  days  longer.  There  was  an 
apparent  increase  in  type  214  z,  but  this  may  have  been  because  these 
colonies  developed  slowly  and  were  overlooked  on  the  first  few  sets 
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of  plates.     With  these  two  exceptions  this  group  maintained  fairly 
constant  numbers  throughout  the  entire  period. 


CHEESES   VII    AND   VIII. 


A  third  pair  of  duplicate  cheeses  were  made  for  this  investigation 
under  commercial  conditions  by  Cook  Brothers,  of  Lewis  County, 
N.  Y,,  and  shipped  in  an  ice  chest  on  the  second  day  after  making. 
They  were  made  the  last  of  June  and  were  5  days  old  when  received, 
but,  as  the  chemical  and  bacteriological  analyses  show,  were  prac- 
tically fresh.  Cheese  VII  was  stored  in  a  large  refrigerator.  This 
held  ordinarily  at  about  12^  C,  but  during  the  hot  weather  it  went  a 
few  times  above  15°  C.  In  the  latter  part  of  the  ripening  the  tem- 
perature ranged  between  8^  and  12°  C.  Cheese  VIII  was  held  at  a 
constant  temperature  of  23°  C.  Cheese  VII  ripened  slowly  and  nor- 
mally, showing  at  90  days  a  fine,  smooth  texture  and  clean  flavor, 
with  only  a  slight  sharpness.  At  164  days,  although  overripe  and 
somewhat  shai*p,  it  was  still  in  fair  condition.  Cheese  VIII,  on  the 
other  hand,  was  well  ripened  when  37  days  old.  It  had  then  a  clean 
flavor  with  only  a  slight  sharpness.  At  93  days  it  had  a  strong  odor 
and  taste  and  was  entirely  unfit  for  use.  Chemical  analyses  made 
from  time  to  time  to  show  the  progress  of  the  ripening  are  given  in 
the  following  table: 

Table  X. — Relative  rate  of  ripening  of  Cheeses  VII  and  VIII. 


Cbeese. number. 

Ripen  ingr 

tem- 
perature. 

Age. 

Per  een  t  n i  trogen  of  el 

Total     1  •'^^'^"™f***^ 
-'"^^-  1    pepS^H. 

ieeseinth( 
Amides. 

2  form  of— 

Ammo- 
nia. 

°C'. 

Days. 

1 

VII 

ltV-12 

5 
37 

0.24 
.79 

0.14 
.42 

0.10 
.30 

0.00 

.07 

98 

1.07 

.61 

.40 

.06 

136 

1.27 

.68 

.49 

.10 

VIII 

•23 

37 

.21 
1.05 

.15 
.45 

.06 
.49 

.00 

.11 

93 

1.30 

.57 

.65 

.06 

, 

136 

1.50 

.56 

.75 

.19 

Bacteriological  analyses  were  made  as  before  with  lactose  litmus 
gelatin  for  the  determination  of  the  lactic  bacteria  and  with  alkaline 
gelatin  for  liquetiers.     The  results  are  given  in  the  following  table: 
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Table  XI. — Number  qflmcieria  in  Cheeses  VII  and  VIII. 


Age  (days). 


Cheese  VII: 

6 

9 

16 

23 


Total 
bacteria. 


157,950,000 


37 

88 

112 

184 

Cheese  VUI: 

5 

9 

16 

23 

80 

87 

88 

112 

134 


74,682,800 
41,620,600 
76,901,200 
40.140,600 
12,972,200 
1,031,400 
637,800 

151,140,000 

90,950,000 

84.880.600 

24,792,000 

11,840,000 

5.621,200 

961,400 

188,000 

12,000 


Lactic. 


Total. 


Small 
(X)lonieH. 


Liquefiers. 


Total. 


214  q. 


156,640,000  ' 
114,160,000  ' 
74,680,000  ' 
41,620.000  ' 
76,900,000  I 
40,140,600 
12,970,000  I 
1,030.000  ; 
687.000  ! 


1,310,000    1,310,000 


3,600,000  I 
5,120,000  I 


1,000  I 


147,580,000  |. 

90,160,000  |. 

84,880,000  I. 

24,790,000  I 

11.840,000 

5,620,000  ' 

961,000  ! 

188,000  . 

12,000  |. 


6,560,000 

1,860,000 

1,520,000 

310,000 


2,700  I 
600  I 

1,200 
600 

2,200 

1,400 
800 

3,560,000 

800,000 

600 

2,000 


1,200 
400 


2,300 
600 
800 
600 
2,000 
1,400 
400 

3,560,000 

800,000 

600 

1,200 


800 


DISCUSSION  OF  TABLK  XI. 


The  total  bacterui. — In  the  low-temperature  cheese  the  bacteria 
decreased  slowly,  nearly  one- fourth  of  the  initial  number  remaining  at 
37  days.  In  Cheese  VIII  the  decrease  was  comparatively  rapid,  show- 
ing at  37  days  only  about  one-thirtieth  of  the  initial  number.  At  112 
days  there  were  present  in  Cheese  VIII  less  than  200,000  per  gram, 
while  in  Cheese  VII,  at  the  same  age,  there  were  still  over  1,000,000. 
The  total  was  made  up,  as  usual,  almost  entirely  by  lactic-acid  bacteria. 
The  variety  forming  very  small  colonies  was  present  and  showed,  as 
before,  more  ability  to  resist  unfavorable  conditions.  Otherwise  there 
was  no  differentiation  apparent  as  the  ripening  proceeded. 

The  liquefying  hacteria, — ^The  plates  made  on  the  day  these  cheeses 
were  received  showed  a  considerable  number  of  liquefying  bacteria  of 
the  214  q  type  alread}'^  noted  as  occurring  in  each  of  the  four  cheeses 
previously  examined.  These  high  numbers  dropped  immediately, 
and,  although  liquefiers  were  present  in  both  cheeses  for  some  time, 
they  were  in  small  numbers  onl}- .  Excepting  this  type,  these  cheeses 
were  almost  entirely  free  from  ordinary  liquefiers.  The  small  num- 
bers included  under  the  total  were  occasional  colonies,  mostly  of  the 
hay-bacillus  type. 

In  addition  to  these  two  types  there  was  present,  and  included  with 
the  lactic  bacteria,  a  species  liquefying  gelatin  so  slowly  that  it  would 
ordinarily  be  entirely  overlooked.     On  the  alkaline  gelatin  plates  the 
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colonies  appeared  as  good-sized  lactic  colonies.  When  growing  on  or 
near  the  surface  they  became  surrounded  by  a  ver^'  slight  depression 
noticeable  only  when  seen  from  a  sharp  angle.  On  lactose-litmus 
gelatin  plates  they  appeared  only  as  large  lactic  colonies  surrounded 
by  a  red  zone.  The  liquefaction  of  gelatin  seems  to  be  partialh" 
inhibited  by  the  presence  of  lactose.  In  stab  cultures  the  gelatin  is 
liquefied  very  slowly,  the  liquefaction  beginning  at  the  surface  and 
extending  downward  along  the  line,  of  inoculation.  In  the  course  of 
time  the  upper  part  of  the  gelatin  becomes  entirely  liquefied.  On 
account  of  the  difficulty  in  distinguishing  the  colonies  of  this  species 
from  those  of  the  ordinary  lactic  forms,  no  separate  count  was  made, 
but  in  Cheese  VII,  when  112  days  old,  probably  about  10  per  cent  of 
the  total  bacteria  were  of  this  type.  A  careful  examination  of  Cheese 
I,  made  when  it  was  about  one  year  old,  showed  that  this  species  was 
still  present  in  small  numbers. 

THE  EFFECT  OF  TEMPERATURE  ON  THE  FLORA  OF  CHEESE. 

The  effect  of  the  tempemture  on  the  flora,  as  indicated  by  the  six 
cheeses  examined,  may  be  summarized  as  follows:  An  increase  in  the 
ripening  temperature  resulted  in  a  rapid  decrease  in  the  number  of 
bactt^ria  of  all  kinds;  in  the  cheeses  cured  at  a  low  temperature  the 
decrease  was  much  slower,  corresponding  in  a  general  way  to  the 
retarded  ripening,  of  the  cheese.  In  other  words,  the  decrease  of  the 
bacteria  was  directly  proportional  to  the  rate  of  ripening.  Although 
a  temperature  of  23°  C.  is  known  to  be  much  more  favoi-able  to  the 
development  of  bacteria  than  a  temperature  of  10-12^  C,  there  was  in 
no  case,  and  at  no  stage  of  the  ripening,  an  increase  in  the  number  of 
ba<iteria  in  the  cheeses  at  the  higher  temperature.  We  find  also  that 
the  variation  in  the  temperature  conditions  produced  no  differentiation 
in  the  kinds  of  bacteria  present.  At  no  time  in  the  ripening  of  these 
cheeses  could  there  be  detected  in  one  cheese  a  species  which  was  not 
present  in  its  duplicate.  In  the  high- temperature  cheeses,  where  the 
development  of  certain  kinds  of  bacteria  might  be  expected,  the  rapid 
decrease  in  numbers  was  not  confined  to  the  lactic  bacteria,  but  included 
all  other  species.  The  only  kinds  not  showing  a  rapid  decrease  in 
numbers  were  the  spore-forming  liquetiers.  With  the  possible  excep- 
tions of  Cheese  IV  and  Cheese  V,  these  were  present  in  small  numbers 
only,  and  while  they  did  not  decrease  distinctly  there  was  at  lea^t  no 
increase. 

These  results  do  not  confirm  tlie  commonly  accepted  theory  that  the 
undesirable  flavor  of  high-temperature  cheese  is  due  to  the  develop- 
ment of  abnormal  bacteria.  On  the  contrary,  it  is  evident  that,  in  these 
cases  at  least,  the  undesirable  flavor  was  brought  about  through  some 
other  agency  and  in  all  probability  by  the  accelerated  action  of  enzymes 
which  were  present  in  the  cheese  when  it  was  made  or  developed  in  the 
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earlier  stages  of  the  ripening.  The  more  favorable  temperature  con- 
ditions caused  a  more  active  metabolism,  which  was  responsible  for,  or 
at  least  was  coincident  with,  the  rapid  decrease  in  the  bacteria.  It  is 
also  evident,  both  from  the  chemical  analyses  and  from  the  develop- 
ment of  flavor,  that  important  changes  were  taking  place  after  the 
bacteria  had  reached  very  low  numbers.  This  is  well  illustrated  by 
Cheese  VIII.*  In  the  period  between  the  ages  of  93  and  136  days  there 
was  a  decided  increase  in  total  soluble  nitrogen,  confined  almost  entirely, 
in  so  far  as  the  analyses  show,  to  ammonia.  At  this  time  there  was 
present  only  an  insignificant  number  of  lactic-acid  bacteria. 


Fio.  1. — ^Dia^ram  showing  lack  of  relation  between  bacteria  and  increase  of  amides  and  ammonia. 

It  seems  safe  to  conclude  from  these  results  that  the  bacteria 
have  little  or  no  direct  action  in  the  formation  of  flavor-producing 
compounds.  In  this  regard  this  work  confirms  the  views  brought 
forward  in  a  recent  paper  by  Van  Slyke  and  Hart  *^,  in  which  they 
compare  the  carbon  dioxide  production  of  a  normal  cheese  with  one  in 
which  vital  activity  had  been  suppressed  by  the  addition  of  chloroform. 
In  the  latter  carbon  dioxide  was  produced  for  a  short  time  and  then 
almost  completely  ceased,  while  in  the  normal  cheese  it  was  continued 
in  considerable  quantity  for  a  long  period  of  time.  In  the  normal 
cheese  the  carbon  dioxide  production  continued  steadily  for  over  200 
days  and  was  apparently  little  influenced  by  the  usual  decrease  in  the 
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number  of  bacteria,  although,  as  all  work  along  this  line  has  proved, 
the  bacteria  must  have  reached,  in  the  latter  part  of  this  period,  very- 
low  numbers.  In  the  chloroformed  cheese  the  amido  bodies,  while 
present  in  amounts  nearly  as  great  as  those  of  the  normal  cheese,  were 
confined  largely  to  the  primary  amides  and  ammonia  was  not  formed. 
On  the  other  hand,  in  the  normal  cheese  the  amido  bodies  were  still 
further  broken  down  into  the  secondary  compounds  and  into  ammonia. 
They  attribute  the  greater  part  of  the  carbon  dioxide  formation,  after 
the  early  acid  fermentation,  to  its  liberation  by  the  breaking  up  of 
the  amido  bodies,  and  conclude  that  this  must  be  brought  about  by  the 
action,  direct  or  indirect,  of  bacteria,  which  are  suppressed  by  the 
presence  of  chloroform.  There  could  have  been  in  the  milk  from 
which  the  chlorofrom  cheese  was  made  no  enzyme  able  to  form  the 
simple  decomposition  products  which  these  investigators  have  found 
to  be  characteristic  of  well-ripened  cheese. 

In  view  of  the  results  of  investigation  reviewed  and  reported  herein, 
it  seems  very  improbable  that  the  production  of  secondary  amides  and 
ammonia  in  normal  cheese  is  due  to  the  direct  action  of  bacteria. 
A  much  more  rational  explanation  is  that  there  is  secreted  by  bacteria, 
either  in  the  milk  before  the  cheese  is  made  or  in  the  cheese  itself 
during  the  earlier  stages  of  the  ripening,  proteolytic  enzymes  able  to 
break  up  proteids  into  secondary  amides  and  ammonia.  The  next  step 
desirable,  therefore,  is  to  consider  bacterial  enzymes  and  their  source 
when  occurring  in  cheese. 

BACTERIAL  ENZYMES. 

The  secretion  of  soluble  proteolytic  enzymes  is  comparatively  com- 
mon among  bacteria,  and  the  causal  relation  of  these  enzymes  to  the 
ripening  of  cheese  has  often  been  suggested.  Duclaux  ^®,  who  was 
one  of  the  first  to  support  the  bacterial  enzyme  theory,  based  his 
opinion  on  the  ability  of  his  "Tyrothrix"  bacteria  to  secrete  an 
enzyme,  the  so-called  casease,  capable  of  digesting  milk  with  the  for- 
mation of  cheese-like  flavors  and  aromas.  But  this  theory  is  sup- 
ported by  so  little  experimental  evidence  that  it  can  be  considered 
only  as  an  hypothesis.  Freudenreich,  as  has  already  been  mentioned, 
has  shown  that  these  bacteria  occur  in  normal  Emmenthaler  cheese  iu 
small  numbers  only  and  never  increase,  even  when  introduced  in 
large  numbers.  Freudenreich  ",  while  maintaining  the  importance  of 
lactic-acid  bacteria  in  the  ripening  of  hard  cheese,  has  suggested  the 
possibility  that  the  enzyme  of  a  certain  liquefying  coccus  plays  a  part 
in  the  decomposition.  Jensen  *,  in  a  paper  on  enzymes  in  cheese, 
expresses  the  belief  that  certain  lactic-acid  bacteria  isolated  from 
Emmenthaler  by  Freudenreich  are  able  to  secrete  a  casein-digesting 
enzyme,  but  his  efforts  to  demonstrate  its  existence  gave  only  negative 
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results.  In  the  same  paper  Jensen  attempts  to  demonstrate  that  bac- 
terial enz3'^mes  are  developed  in  Emmenthaler  as  it  ripens.  While  his 
conclusions  are  probably  correct,  his  methods  are  open  to  criticism  in 
that  he  has  assumed  that  the  presence  of  0.1  per  cent  of  foroialdehyde 
excludes  very  largely  the  action  of  galactase  without  materially 
affecting  the  action  of  bacterial  enzymes.  Van  Slyke,  Harding,  and 
Hart  **p**'  have  shown  that  the  action  of  galactase  is  only  partly 
inhibited  by  this  amount  of  formaldehyde.  Jensen's  work  indicates 
that  there  exist  in  ripe  Emmenthaler  enzymes  which  are  able  to  increase 
the  less  complex  decomposition  products  when  the  cheese  is  allowed  to 
digest  in  the  presence  of  formaldehyde.  These  enzymes  seem  to  be 
absent  in  young  cheese. 

In  studying  the  relation  of  bacterial  enzymes  to  Cheddar  cheese 
ripening,  in  the  investigation  here  recorded,  the  writer  has  employed 
a  somewhat  similar  method.  At  various  stages  of  the  ripening 
samples  of  25  grams  each  were  drawn  from  the  cheese,  triturated 
.with  quartz  sand,  196  c.  c.  water,  and  4  c.  c.  (2  per  cent  by  volume) 
chloroform  added,  and  the  mixture  held  in  sealed  flasks  in  the  high- 
temperature  (23"^  C.)  curing  box.  Chemical  analysis  made  of  dupli- 
cate samples  gave  the  initial  composition  before  the  digestion.  By 
eliminating  in  this  way  the  action  of  the  bacteria  and  allowing  the 
enzymes  to  continue  their  digestion  it  was  possible  to  obtain  some 
indication  of  the  nature  and  relative  amounts  of  the  enzymes  present 
at  successive  stages  of  the  ripening.  In  results  obtained  by  this 
method  the  greatest  consideration  must  be  given  to  increases  in  the 
amides  and  especially  in  the  ammonia.  While  galactase  may  increase 
the  amido  nitrogen  to  some  extent,  this  type  of  decomposition  prod- 
ucts is  more  chai'acteristic  of  the  bacterial  enzymes.  The  presence  of 
ammonia  may  be  considered  a  very  good  evidence  that  bacterial 
'  enzymes  are  active  in  the  digestion.  Concordant  results  were  obtained 
from  all  the  cheeses  of  which  bacteriological  examinations  were  made, 
but,  because  they  were  more  complete,  only  those  from  Cheese  VH 
and  Cheese  VIII  are  here  recorded. 

In  Table  XII  are  given  the  results  of  an  autodigestion  of  water 
suspensions  made  from  Cheese  VII  and  Cheese  VITI  as  soon  as  they 
were  received.  They  were  at  this  time  6  days  old  but  were  prac- 
tically fresh  cheeses  as  they  had  been  held  most  of  this  time  at  a  low 
temperature.  The  bacteriological  examinations  showed  a  large  num- 
ber of  lactic-acid  bacteria  and  liquefying  cocci. 
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Tablb  XII. — Digestion  in  water  nupensifms,  made  from  Cheese  VII  and  Cheese  Vllly 

when  6  days  old. 


Cheese  number. 


VII  , 


VIII 


ature.       «»"a<^*- 


10-12 


• 


Day: 
0 

85 

134 

0 

85 
134 


Percent  nitrogen  of  cheese  in  the  fonn  of— 


Totel 
soluble. 


0.24 
1.00 
1.81 
.21 
1.58 
1.62 


Albumoses 

and 
peptons. 


I 


0.14 
.57 
.47 
.16 
.51 
.51 


Amides. 


0.10 
.96 

1.23 
.06 
.91 


.Ammo- 
nia. 


0.00 
.07 
.11 
.00 
.11 
.12 


The  digestions  from  the  two  cheeses  show  some  differences  but 
these  are  no  greater  than  would  be  expected  to  occur  in  duplicate 
flasks  from  the  same  cheese,  and  they  may  be  considered  as  having 
been  practically  indentical  at  this  time.  The  distinct  increase  in  both 
the  amido  and  the  ammonia  nitrogen  indicates  that  bacterial  enzymes 
had  already  been  formed  in  small  quantities.  It  should  be  remem- 
bered, however,  that  these  enzymes  were  working  under  favorable 
temperature  and  moisture  conditions  for  a  long  period  of  time. 
Under  these  conditions  we  would  expect,  from  a  typical  bacterial 
digestion,  a  more  extended  decomposition  which  would  be  indicated 
by  a  higher  ammonia  content.  In  cheese  ripened  at  this  temperature 
we  would  expect  to  find  a  considerably  higher  percentage  of  ammonia 
at  134  days,  although  the  small  amount  of  moisture  would  l)e  much 
less  favorable  to  enzyme  action.  This  point  is  well  illustrated  by  the 
anal^^sis  of  Cheese  VIII  made  when  it  was  approximately  the  same 
age  as  the  water  extract  on  its  last  analysis.  For  convenience  of 
comparison  these  analyses  are  arranged  in  another  table. 

Table  XIII. — Comparison  of  digestion  of  Cheese  VIII  and  of  initial  water  extract  of  Cheese 

VIIL 


Cheese  VIII 

Extract  of  Cheese  VIII  . 

Cheese  VIII 

Extract  of  Cheese  VIII . 


Held  at 


Age. 


Days, 

5 

0 

136 

134 


Per  cent  n  itrogen  of  cheese  in  the  form  of— 


Total 
Moluble. 


I  Albumoses 
I       and 
1    peptons. 


0.21 

.21 

1.50 

1.62 


0.15 
.15 
.56 
.51 


Amides. 


Ammo- 
nia. 


0.06 


.06  I 
.75  I 
.99 


0.00 
.00 
.19 
.12 


There  was,  as  might  be  expected,  a  somewhat  higher  percentage  of 
total  soluble  nitrogen  in  the  water  extract.  On  the  other  hand  there 
was  in  the  cheese,  where  the  conditions  were  less  favorable,  a  much 
higher  percentage  of  ammonia,  indicating  a  deeper  decomposition. 
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The  objection  may  be  made  that  the  difference  in  favor  of  the  cheese 
may  be  due  to  the  inhibitory  effect  of  the  chloroform  contained  in  the 
cheese  extract.  While  little  work  has  been  done  on  bacterial  enzymes, 
it  is  well  known  that  chloroform  has,  at  most,  only  a  slight  inhibitory 
effect  on  most  enzymes.  In  the  following  table,  which  gives  the  results 
obtained  from  a  digestion  made  as  above  from  Cheese  VIII  when  it 
was  completely  ripe,  there  is  nothing  to  indicate  that  the  bacterial 
enzymes  were  inhibited: 

Table  XIV. — Digestion  in  waler  extract  made  of  Cheese  VIII,  when  S7  days  old. 


\  Per  cent  nitrogen  of  cheese  in  the  form  of— 


Age  of  extract  (days). 


0.. 
64. 


1    Total 
1  soluble. 

Albumoses 

and 
peptons. 

Amides. 

Ammo- 
nia. 

1.05 

i     '•'" 

0.45 
.87 

•    0.49 
1.20 

0.11 
.19 

In  these  flasks  there  was  a  large  increase  in  soluble  nitrogen,  with  a 
marked  accumulation  of  amides  and  ammonia.  In  other  words,  this 
was  a  typical  bacterial  digestion,  and  when  it  is  compared  with  the 
initial  digestion  given  in  Table  XII  must  be  taken  as  indicating  the 
elaboration  of  bacterial  enzymes  during  the  ripening  of  the  cheese. 
If  we  compare  this  digestion  of  Cheese  VIII  with  one  made,  at  the 
same  time,  of  its  duplicate,  Cheese  VII,  held  at  a  lower  temperature, 
we  find  a  weaker  power  of  self -digestion. 

Table  XV. — Digestion  in  water  extract  made  of  Cheese  VII,  when  S7  days  old. 


Per  cent  nitrogen  of  cheese  in  the  form  of~ 

Age  of  extract  (days). 

Total 
soluble. 

Albumoses 

and 

peptons. 

Amides. 

Ammo- 
nia. 

0 .'. 

0.79 
1.62 

0.42 
.47 

0.30 
.96 

0.07 

64 

.10 

In  comparing  these  two  tables  it  must  be  remembered  that  the  initial 
amounts  of  by-products  were  higher  in  Cheese  VIII.  When  this  is 
taken  into  consideration  it  will  be  noted  that,  while  the  increase  in 
total  soluble  nitrogen  did  not  differ  greatly,  the  production  of  amides 
and  ammonia  was  distinctly  greater  in  the  extract  from  the  high- 
temperature  cheese. 
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This  diiference  is  even  more  marked  in  the  results  of  digestions  made 
when  the  cheeses  were  93  days  old  and  given  in  the  following  table: 

Table  XVI. — AtUodigestion  of  Cheese  VII and  Cheese  Vllly  when  93  days  old. 


?rSi?5    A«eo. 


temper- 
ature. 


Cheese  VII.. 
Cheese  VIII. 


10-12 
23 


Percent  nitrogen  of  cheese  in  the  form  of — 


extract.      Total    l*"'"Sl^ 


Day6. 


"I 
97  i 

0  \ 


1.07  I 
1.38  I 
1.30  < 

2. 12  I 

I 


0.61 


.57 
.30 


Amides. 


0.40 
.95 


1.59 


Ammo- 


0.06 
.11 
.08 
.23 


It  is  very  evident  from  these  results  that  the  high-temperature 
cheese  possessed  much  greater  power  of  self -digestion  than  Cheese  VII 
ripened  at  a  lower  temperature.  This  difference  could  be  explained 
only  by  the  development  of  proteolytic  enzymes  in  Cheese  VIII  during 
its  ripening.  From  this  it  seems  reasonable  to  dmw  the  conclusion 
that,  while  in  the  high-temperature  cheese,  bacterial  enzymes  were 
elaborated,  forming  amides  and  ammonia,  the  low  temperature  at 
which  Cheese  VII  was  held,  by  inhibiting  the  vital  activity  of  the  bac- 
teria, checked  the  formation  of  similar  enzymes.  It  is  at  least  evident 
that  there  were,  even  in  the  low-temperature  cheese,  enzymes,  in  all 
probability  of  bacterial  origin,  able  to  break  down  the  proteids  into 
the  flavor-forming  amides  and  ammonia. 

No  sharp  line  can  be  drawn  between  the  parts  of  this  work  done  by 
galactase,  by^  pepsin,  and  by  the  bacterial  enzymes,  but  it  is  certain 
that  the  work  of  the  pepsin  ended  with  the  peptons;  galactase  probably 
produced  a  considerable  part  of  the  higher  decomposition  products 
included  under  the  heading  *' Albumoses  and  peptons,"  and  part  of  the 
amides;  the  ammonia  was,  in  all  probability,  the  result  of  the  activity 
of  bacterial  enzymes.  The  formation  of  ammonia  presupposes  the 
ability  to  form  amides.  This  removes  the  necessity  for  accounting 
for  the  production  of  flavor  through  any  intracellular  action  and 
explains  the  accumulation  of  amides  and  ammonia  in  cheese  with  the 
resulting  flavors,  after  the  bacteria  have  almost  entirely  disappeared. 

SOURCE   OF  BACTERIAL   ENZYMES   IN   CHEESE. 

In  considering  the  source  of  ammonia-forming  enzymes,  only  two 
groups  of  bacteria,  the  lactic  and  the  liquefying,  need  be  taken  into 
account.  This  does  not  mean  that  the  number  of  kinds  of  bacteria 
possibly  connected  with  the  formation  of  flavors  in  cheese  is  narrowed 
down  to  two  species  or  even  to  two  groups  of  closely  related  species. 
Each  of  the  groups  mentioned  includes  many  species,  many  of  them 
differing  widel}'^  in  most  respects  but  agreeing  more  or  less  closely  in 
certain  physiological  functions. 
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The  lactic-acid  bacteria. — Freudenreich  and  Jensen  have  long  main- 
tained that  this  group,  or  at  least  certain  species  of  this  group,  digest 
proteids  presumably  through  the  agency  of  proteolytic  enzymes;  but 
they  have  failed  to  prove  that  such  enzymes  are  secreted.  The  work 
of  Chodat  and  Hoffman-Bang,  and  Nicholsen,  giving  only  negative 
results,  has  already  been  cited. 

In  the  bacteriological  examinations  made  of  cheese,  as  already 
described  herein,  one  species  of  this  group  was  found  which  liquefied 
gelatin  very  slowly.  This  action  was  so  slow  that  it  would  ordinarily 
be  entirely  overlooked  and  the  organism  classed  with  the  lactic-acid 
bacteria.  When  grown  in  ordinary  milk,  an  acid  curd  was  formed 
which  remained  unchanged.  To  determine  the  effect  of  this  organism 
on  milk  in  which  the  inhibiting  action  of  the  acid  had  been  removed, 
inoculations  were  made  into  flasks  of  sterile  milk  containing  a  small 
amount  of  calcium  carbonate.  The  series  included  also  inoculated 
milk  without  calcium  carbonate  and  uninoculated  sterile  milk.  All  of 
the  inoculated  milks  curdled.  On  shaking,  the  curd  separated  from 
the  whey,  becoming  finely  divided  in  the  calcium  carbonate  flasks, 
while  in  the  others  it  remained  in  large  tough  lumps.  Gelatin  plates 
made  when  the  flasks  were  opened  for  chemical  analysis  showed  the 
presence  of  the  inoculating  organism  in  large  numbers.  At  this  time 
all  of  the  inoculated  flasks  gave  a  strong  reaction  with  Fehling's  solu- 
tion. The  chemical  analysis  made  of  these  milks  when  24  daj^s  old  is 
given  in  the  following  table: 

Table  XVII. — Digestion  of  milk  by  lacOc-ctcid  bacterium  214  dd. 

I      Per  cent  nitrogen  of  cheeee  In  the  form  of — 
Treatment. 


I    Total. 

1 

Not inocnlated,  noCaCOs {        0.52 

Inoculated,  no  CaCOs 

Inoculated,  CaCOs 


Casein. 


0.46 
.46 


Total     i  AmMM  1  Ammo- 
soluble.  I  Amides.  1     ^jj^ 


0.06 
.07 
.19 


0.02  '  0.00 


.00 
.00 


This  organism  evidently  had  a  weak  proteolytic  action  when  grown 
in  milk  containing  suflicient  calcium  carbonate  to  combine  the  acid 
formed,  but,  on  the  other  hand,  had  no  effect  on  the  casein  when  the 
acid  was  not  neutralized.  In  cheese  the  duration  of  the  lactic  bacteria 
in  comparatively  high  numbers  until  the  sugar  is  entirely  fermented 
indicates  that  a  large  part  of  the  acid  is  neutralized.  Some  may  be 
combined  with  certain  of  the  ash  constituents,  but  it  is  probable  that 
the  greater  part  is  taken  up  by  the  casein.  In  butter,  on  the  contrary, 
where  the  proportion  of  casein  is  very  much  smaller,  the  lactic  bacteria 
disappear  rapidly,  leaving  a  large  part  of  the  sugar  intact. 

The  action  of  the  enzyme  of  this  organism  on  cheese  was  determined 
in  the  following  manner:  A  flask  of  milk  with  CaCO,,  in  which  214  dd 

2592— No.  62 
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had  been  growing  at  30^  C.  for  30  days,  was  filtered  through  a  Cham- 
berland  filter.  Two  lots  each  of  25  grains  of  well-ripened  cheese  were 
triturated  with  sand,  171  c.  c.  water  added,  and  both  heated  in  a  steam 
bath  for  30  minutes  at  95  to  100°  C.  Twenty -five  cubic  centimeters 
of  the  filtrate  was  added  to  one  before  heating  and  an  equal  amount 
to  the  other  after  heating.  Four  cubic  centimeters  (2  per  cent  by 
volume)  of  chloroform  were  added  and  the  flasks  sealed  and  held  at 
23^  <J.  The  analysis,  made  at  the  end  of  42  days,  is  given  in  the  fol- 
lowing table: 

Tai^lb  X  VIII. — Showing  the  action  of  enzyme  of- £14  dd  on  sterilized  cheese. 


Heated  enzyme 

Unhealed  enzyme . 


Per  cent  nitrogen  oC  cheese  in  the  form  of — 


Total 
soluble. 


1.90 
1.29 


Albumoses 

and 
peptons. 


0.64 
.66 


Amides. 


0.58 
.50 


Ammo- 
nia. 


0.13 
.13 


Although  a  considerable  quantity'  of  the  digested  milk  was  added  to 
this  cheese  extract,  the  amount  of  enzyme  was  so  small  that  it  caused 
no  appreciable  increase  of  the  soluble  nitrogen  or  the  decomposition 
products.  In  view  of  the  weak  proteolytic  action  of  this  organism, 
even  under  the  most  favorable  artificial  conditions,  and  the  exceed- 
ingly small  amount  of  enzyme  which  was  secreted  under  these  circum- 
stances, it  seems  improbable  that  it  could  have  any  important  part 
in  the  formiition  of  amides  and  ammonia  in  cheese.  This  appears 
even  more  improbable  when  we  consider  the  amount  of  enzyme  of 
this  typ^  which  was  evidently  present  in  the  high-temperature  cheese 
at  a  comparatively  early  date. 

The  liqicefying  hacteria, — Under  this  heading  is  included  a  large 
group  of  bacteria  characterized  by  their  ability  to  peptonize  gelatin. 
It  is  this  group  that  is  most  commonly  associated  with  the  cheese- 
ripening  processes.  In  this  work  two  organisms  were  studied  as  types 
of  the  liquefying  bacteria.  One  of  these,  214  x,  which  liquefied  gele- 
tin  rapidly,  occurred  in  comparatively  small  numbers  in  all  the  cheeses 
examined,  and  may  be  taken  as  a  type  of  the  resistant  bacteria  whose 
spore  formation  enables  them  to  exist  in  cheese  after  the  conditions 
have  become  unfavorable  to  growth.  The  other,  214  q,  liquefied 
gelatin  more  slowly,  and,  while  it  was  present  in  the  cheese  in  large 
numbers  for  a  few  days,  it  decreased  rapidly  and  in  course  of  time 
usually  entirely  disappeared.  When  these  bacteria  are  inoculated  into 
milk  and  held  at  a  favorable  temperature,  their  proteolytic  action 
is  soon  made  evident  by  the  coagulation  of  the  milk  and  the  rapid 
digestion  of  the  curd.  There  is,  apparently,  a  difference  in  the  nature 
of  the  digestion  brought  about  by  these  two  bacteria.  In  milk  inocu- 
lated with  214  X  the  casein  is  completely  digested,  the  fluid  becomes 
father  dark-colored,  and  in  course  of  time  small  bundles  of  crystals 
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separate  f  Fom  it.  With  214  q  the  casein  is  not  completely  digested 
and  the  clear  fluid  remains  much  lighter  colored  than  is  the  case  with 
214  X. 

In  testing  the  effect  of  the  enzymes  of  these  bacteria  on  cheese,  a 
water  extract  was  made,  as  before,  from  lots  of  25  grams  each  of 
cheese.  The  enzymes  present  were  destroyed  by  heating  the  cheese 
one-half  hour  in  a  steam  bath.  To  this  was  added  10  c.  c.  of  the  filtrate 
obtained  by  forcing  a  well-digested  milk  culture  through  a  Chamber- 
land  filter.  Control  flasks  were  made  by  heating  the  filtrate  in  a 
steam  bath  for  20  minutes  before  adding  it  to  the  cheese  extract. 
Two  per  cent  by  volume  of  chloroform  was  added  and  the  flasks  were 
held  at  23°  C.  The  chemical  analyses  of  these  cheese  extracts,  made 
after  an  interval  of  90  days,  is  given  in  the  following  table: 

Table  XIX. — Digestion  of  cheese  extract  by  enzymes  from  liquefying  bacteria. 


I 


Per  cent  nitrogen  of  cheese  In  the  form  of — 


Plltiate  from  culture  of-  \     '^iSSS?'*'         Total    i*-"X"    .^,.^     Ammo- 

I  aoluble.  '       *?iL„      Amides.        „,^^ 


214q Heated 0.96  |  0.88  0.57  0.06 

,  Unheated 1.48  .81  1.06  .11 

2Hx....: I  Heated 80,  .24  .48  .08 

Unheated 2.24  i  .88  1.22  .14 


Albumosefl 

and 
peptouH. 

Amides. 

0.88 

0.57 

.81 

1.06 

.24 

.48 

.88 

1.22 

The  filtrate  from  the  milk  cultures  of  each  of  these  bacteria  brought 
about  an  extensive  change  in  the  composition  of  the  cheese  extract/ 
This  is  especially  noticeable  in  the  increased  content  of  the  simpler 
decomposition  products.  In  the  case  of  the  enzyme  from  214  q,  the 
increase  in  soluble  nitrogen  was  entirely  confined  to  the  amides  and 
ammonia;  the  amount  of  soluble  proteids  remained  unchanged. 

It  seems  highly  probable  that,  in  the  early  stages  of  the  ripening, 
various  liquefying  bacteria  secrete,  or  possibly  liberate,  by  the  disin- 
tegration of  their  cells,  proteolytic  enzymes,  which  by  long-continued 
action  have  a  distinct  influence  on  the  nature  of  the  by-products  and 
consequently  on  the  flavor  of  the  ripened  cheese.  It  is  unlikely  that 
this  ability  is  confined  to  one  or  even  to  a  very  few  species,  although 
it  is  probable  that  different  species  may,  by  differences  in  the  amount 
or  nature  of  the  enzyme  secreted,  produce  variations  in  the  product. 
These  questions  can  be  settled  only  by  a  more  accurate  knowledge  of 
the  kind  and  proportion  of  the  amides  normally  present  in  ripe  cheese, 
and  of  the  physiology  of  the  bacteria  found  in  cheese. 

SUMMARY. 

A  review  of  the  literature  on  the  ripening  of  Cheddar  cheese  shows 
that  the  important  changes  in  the  ripening  process  probably  take  place 
as  follows: 

First,  a  combination  of  lactic  acid,  liberated  by  the  fermentation  of 
the  milk  sugar  by  the  lactic-acid  bacteria,  with  paracasein,  forming 
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the  monolactate  of  pamcasein.  This  compound,  insoluble  in  watei\ 
is  formed  during  the  manufacture  and  in  the  very  early  stages  of 
ripening. 

Second,  the  gradual  transformation  of  this  insoluble  body  into  com- 
pounds soluble  in  water,  chiefly  albumoses,  peptons,  and  a  small  amount 
of  the  higher  amides.  This  change  is  probably  brought  about  by  the 
combined  action  of  the  two  enzymes,  galactase  secreted  with  the  milk, 
and  pepsin  introduced  in  the  manufacture  as  a  contamination  of  the 
rennet.  The  change  to  this  point  results  in  the  "breaking  down"  of 
the  curd  and  the  softening  of  the  texture,  but  does  not  produce  the 
typical  cheese  flavor. 

Third,  a  gradual  accumulation,  mostly  in  the  later  stages  of  the  ripen- 
ing, of  the  numerous  conipounds  of  the  amide  group  and  their  further 
decomposition  into  simpler  amides  and  into  ammonia.  The  increase 
of  this  group  is  coincident  with,  and  is  usually  considered  to  explain, 
the  increasing  intensity  of  the  flavor  and  aroma.  The  flavor  and  aroma 
are  probably  still  further  changed  and  intensified  by  a  rearrangement 
of  the  proportions  of  the  individual  amide  bodies  present. 

The  presence  of  this  group  of  compounds  in  the  amounts  normally 
presient  in  cheese  can  not  be  e:xplained  by  the  activity  of  pepsin  and 
galactase.  The  action  of  pepsin  ends  with  the  peptones;  galactase 
forms  amides  only  in  small  amounts,  even  under  the  most  favorable 
conditions  and  never  produces  ammonia.  The  elimination  of  pepsin 
and  galactase  as  possible  factors  leaves  as  the  most  probable  cause  the 
iaction  of  bacteria,  either  direct  through  the  metabolism  of  the  cells 
or  indirect  through  the  agenc}'  of  bacterial  enzymes.  The  bacterial 
hypothesis  is  still  further  supported  by  the  fact  that  the  increase  of 
amides  is  largely  prevented,  and  that  of  ammonia  entirely,  by  the 
presence  of  antiseptics. 

In  this  paper  are  given  the  results  of  bacteriological  investigations 
made  on  three  pairs  of  duplicate  cheeses;  one  cheese  of  each  pair  was 
held  at  a  low  temperature  (8^  to  12°  C.)  and  one  at  a  comparatively 
high  temperature  (23°  C).  In  all  cases  the  high-tempei^ature  cheeses 
ripened  rapidly  and  soon  developed  a  strong  overripe  flavor,  while 
the  low-temperature  cheeses  ripened  slowly  and  retained  an  agreeable 
flavor  for  a  long  time.  The  bacteria  in  the  high-temperature  cheeses 
decreased  rapidly,  and  before  the  cheeses  were  thoroughly  ripened  had 
reached  unimportant  numbers.  The  increase  in  amides  and  ammonia 
continued  after  the  bacteria  had  nearly  disappeared.  In  the  low-tem- 
perature cheeses  the  decrease  of  the  bacteria  was  slower  and  more 
gradual,  but  continued  until  the  number  present  was  comparatively 
small.     There  was  no  increase  in  bacteria  in  any  cheese  at  any  time. 

The  total  bacteria  was  made  up  almost  entire!}'  of  bacteria  of  the 
lactic  class.  In  one  pair  of  cheeses,  at  least,  this  included  a  lactic- 
acid-forming  bacterium,  liquefying  gelatin  verj'  slowly  and  bringing 
about  a  slight  proteolysis  of  casein  in  milk  if  the  acid  was  neutralized. 
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Gelatin-liquef34ng  bacteria  were  present  during  the  first  few  days  of 
the  ripening  inconsiderable  numbers;  after  a  rapid  initial  decline  they 
persisted  in  comparatively  small  numbers,  but  in  the  course  of  time 
usually  disappeared  almost  entirel}'.  In  all  cases  the  high  initial  num- 
ber was  made  up  almost  entirely  of  a  coccus  forming  on  gelatin  small, 
round  colonies  with  a  saucer-shaped  liquefaction.  There  was  no  dif- 
ferentiation, qualitative  or  quantitative,  in  the  bacteria  that  could 
account  for  the  marked  differences  which  existed  between  the  high  and 
the  low  temperature  cheeses. 

Autodigestions  of  these  cheeses  at  different  periods  of  the  ripen- 
ing, made  in  a  way  that  excluded  the  action  of  organisms  without 
inhibiting  the  activity  of  the  enzymes,  indicated  that — 

1.  In  the  fresh  cheeses  bacterial  enzymes  were  present  in  amounts 
sufficient  to  produce  only  a  slight  increase  in  the  amides  and  ammonia. 

2.  In  the  ripe  cheeses  bacterial  enzymes  were  present  in  quantities 
sufficient  to  produce  a  marked  increase  in  amides  and  ammonia.  This 
was  true  of  all  the  cheeses. 

3.  Bacterial  enzymes  were  formed  at  an  earlier  period  and  in  greater 
quantity  in  the  high-temperature  cheeses  than  in  the  cheeses  ripened 
at  a  low  temperature. 

Certain  of  the  liquefying  bacteria  were  able  to  secrete  proteolytic 
enzymes,  which,  when  added  to  sterile  water  suspensions  of  cheese, 
caused  a  marked  increase  in  the  amides  and  ammonia.  A  lactic-acid 
bacterium  which  was  able  to  digest  neutralized  milk  did  not  secrete, 
under  these  conditions,  sufficient  enzyme  to  change  appreciably  the 
amount  of  soluble  nitrogenous  constituents  of  cheese  extract. 
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LEHER  OF  TRANSMIHAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
Washhigton^  D.  C,  Septeniher  27,  190 1^. 
Sir:  I  have  the  honor  to  transmit  herewith  a  paper  entitled  ''Foot- 
rot  of  sheep:  Its  nature,  cause,  and  treatment,"  by  John  R.  Mohler, 
V.  M.  D.,  chief,  and  Henry  J.  Washburn,  D.  V.  S.,  acting  assistant 
chief,  of  the  Pathological  Division  of  this  Bureau. 

Owing  to  the  magnitude  of  the  sheep  industry  in  this  country  and 
the  serious  character  of  the  disease  in  question,  it  is  of  prime  economic 
importance  that  our  sheepmen  should  be  in  possession  of  full  infor- 
mation concerning  the  nature,  cause,  and  treatment  of  this  malady. 
The  authors  have  endeavored  to  present  these  matters  in  a  clear  and 
comprehensive  manner  by  means  of  an  analysis  of  the  previous  knowl- 
edge of  the  subject,  supplemented  by  original  investigations  and 
experiments  undertaken  for  this  work. 

Foot-rot  of  sheep,  while  not  usually  fatal  in  its  results,  is  neverthe- 
less a  possible  source  of  great  danger  and  loss  to  sheep  owners  because 
of  its  highly  contagious  nature  and  the  frequent  violence  of  its  out- 
breaks, whereby  the  animals  become  stunted,  owing  to  the  slow, 
protracted  course  of  the  disease;  to  all  of  which  must  be  added  the 
diflSculty  of  completely  eradicating  the  virus  from  the  soil  and 
premises. 

In  view  of  these  considerations,  1  recommend  the  publication  of  the 
article  as  Bulletin  No.  63  of  the  Bureau  series. 
Respectfully, 

D.  E.  Salmon,  Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretai^y  of  Agriculture. 
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FOOT-ROT  OF  SHEEP:  ITS  NATURE,  CAUSE,  AND 

TREATMENT. 


By  John  R.  Mohlbr,  V.  M.  D., 
Chief  of  Pathological  Divigion,  Bureau  of  Animal  Industry^ 

AND 

Henry  J.  Washburn,  D.  V.  S., 
Aiding  Assistant  Chief  of  Pathological  Division,  Bureau  of  Animal  Industry. 


INTRODUCTION. 


The  sheep  is  the  natural  host  of  many  species  of  internal  animal  para- 
sites, and  surrounding  it  externally  are  numerous  carnivorous  animals 
which  merely  await  a  convenient  opportunity  to  fall  upon  and  devour 
their  helpless  victim.  Contagious  and  infectious  diseases  also  play  an 
active  part  in  reducing  the  income  from  the  sheep  industry.  They  not 
only  destroy  many  valuable  members  of  the  flock,  but,  more  serious  still, 
a  greater  number  than  the  total  of  those  which  actually  succumb  to  the  dis- 
ease will  become  weakened,  debilitated,  and  unthrifty,  and  may  remain 
during  an  entire  season  a  source  of  worry,  discouragement,  and  expense 
to  those  who  had  planned  to  derive  benefit  from  them.  In  this  way 
the  loss  sustained  by  the  owner  and  feeder,  while  not  tangible  enough 
to  be  estimated  accurately,  is  nevertheless  very  considerable.  Among 
the  destructive  communicable  diseases  that  always  run  a  slow  pro- 
tracted course,  and  which  at  times  kill  off  the  sheep,  may  be  mentioned 
helminthiasis  (the  affection  due  to  parasitic  worms),  scabies,  and  foot- 
rot.  These  scourges  are  probably  formidable  to  the  American  shep- 
herd in  the  order  named,  and  in  that  order  destroy  or  lessen  his  receipts 
from  an  otherwise  profitable  industry. 

Although  foot-rot  is  not  so  widely  scattered  among  the  flocks  of 
this  country  as  are  some  other  diseases,  it  is  nevertheless  well-known 
and  greatly  feared  in  many  sheep- raising  and  sheep-feeding  localities, 
and  therefore  it  seems  desirable  to  furnish  those  interested  with  infor- 
mation regarding  the  nature,  cause,  and  treatment  of  this  disease. 

NAME  AND  SYNONYMS. 

For  many  years  writers  on  topics  of  economic  importance  to  live- 
stock owners  have  made  mention  of  troublesome  affections  to  which 
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the  feet  of  sheep  are  liable,  designating  them  collectively  as  foot-rot. 
Under  this  term  all  varieties  of  lameness,  whatever  the  cause,  were 
described.  As  a  result  much  confusion  followed  and  many  contro- 
versies arose  regarding  the  nature  of  the  disease  to  which  the  name 
foot-rot  was  applied.  Some  writers  argued  that  the  disease  was  con- 
tagious, others  claimed  that  it  was  not,  while  still  others  stated  that 
foot-rot  was  merely  a  form  of  foot-and-mouth  disease.  Thus  the  term 
foot-rot  became  very  ambiguous  and  it  was  necessary  to  be  familiar 
with  the  views  of  the  individual  writer  in  order  to  know  whether  it 
was  applied  to  the  so-called  benign  form  of  foot-rot,  to  the  contagious 
form  of  the  disease,  to  wounds  of  the  foot,  to  cutaneous  abscesses,  or 
to  foot-and-mouth  disease.  It  naturally  followed  that  a  writer  describ- 
ing the  first-mentioned  malady  claimed  that  it  was  noncontagious, 
while  another  working  with  the  second  disease  would  assert  its  con- 
tagiousness. It  is  probable  that  the  nomenclature  is  responsible  for 
this  unfortunate  confusion,  and  therefore  it  is  proposed  to  diflferentiate 
these  diseases  and  to  give  an  appropriate  name  to  each  affection, 
believing  that  there  is  as  much  difference  between  the  so-called  benign 
and  the  contagious  forms  of  foot-rot  as  there  is  between  m3'cotic 
stomatitis  and  foot-and-mouth  disease.  For  this  reason  the  so-called 
benign  foot-rot,  which  results  from  simple  mechanical  irritation,  will 
be  called  purulent  inflammation  of  the  foot,  or  "fouls,"  while  the 
nomenclature  of  Moore,  '^suppurative  cellulitis,"  is  retained  for  the 
cutaneous  abscesses  involving  the  feet.  For  the  contagious  foot-rot 
is  preserved  the  term  "foot-rot,"  and  by  this  name  we  refer  to  the 
chronic  inflammation  of  the  foot  followed  by  ulceration,  softening  of 
the  hoof,  formation  of  a  fetid,  sticky  discharge,  occasioning  lameness 
and  due  to  the  Bdcillvs  nea^ophorus. 

The  true  foot- rot,  as  last  described,  occurs  in  a  contagious  and  enzootic 
form  among  sheep,  attacking  their  feet  and  spreading  from  one  mem- 
ber of  the  flock  to  another  either  by  direct  or  indirect  transmission. 
We  likewise,  for  the  reasons  mentioned  later  on,  see  no  cause  for  con- 
sidering foot-rot  a  complication  of  foot-and-mouth  disease,  and  these 
two  diseases  are  recognized  by  us  as  individual  specific  affections,  each 
produced  by  an  infectious  principle  and  in  no  way  related  one  to  the 
other. 

English  writers  have  usually  adopted  the  term  "  contagious  foot- 
rot  "  in  their  descriptions  of  this  affection.  Those  who  employ  Latin 
names  in  their  theses  on  medical  matters  refer  to  foot-rot  as  "  par- 
onychia ungularis  ovium  maligna,"  and  to  one  conversant  with  this 
language  the  name  proves  helpfully  descriptive.  ' '  Pietin  contagieux  " 
is  the  name  by  which  the  disease  is  designated  by  French  authors. 
German  pathologists  seldom  refer  to  the  malady  except  in  articles 
devoted  to  a  discussion  of  its  relation  to  contagious  foot-and-mouth 
disease  as  seen  in  sheep.     When  they  require  a  specific  name  for  the 
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disease,  one  wholly  independent  of  foot-and-mouth  disease,  they  employ 
the  excellent  term  "  bOsartige  Klauenseuche  der  Schafe." 

Under  these  names  the  troublesome  affection  has  been  universally 
recognized  in  veterinary  litei*ature,  and,  although  it  hardly  seems  to 
have  attracted  the  attention  which  its  desti  uctive  character  deserves, 
the  general  descriptions  of  the  lesions  of  the  disease  have  been  remark- 
ably harmonious. 

HISTORICAL  REVIEW. 

Foot-rot  was  first  described  by  Chabert  in  the  year  1791  as  existing 
north  of  the  Pyrenees  on  the  banks  of  the  Gironde  and  Lower  Medoc. 
Later  it  spread  to  centml  France,  and  was  described  by  Pictet  in  1805 
and  by  Gohier  in  1808,  both  of  whom  declared  it  to  be  a  communicable 
disease.  It  was  likewise  observed  about  this  time  in  Piedmont,  Italy, 
and  spread  into  Geraiany  about  1815  as  a  result  of  the  introduction  of 
French  Merinos.  Not  only  has  it  appeared  in  epizootic  form  in  con- 
tinental Europe,  but  it  has  also  spread  through  Great  Britain,  Aus- 
tralia, and  the  United  States,  where  it  was  not  infrequently  observed 
during  the  past  century. 

The  date  of  its  first  appearance  on  American  soil  is  unknown.  The 
statement  has  frequently  been  made  that  the  disease  was  brought  to 
American  shores  by  the  colonists  through  importations  of  Spanish 
Merinos,  and  this  statement  seems  to  have  been  accepted  by  many 
writers  without  question  or  discussion.  The  first  impoitation  of  Span- 
ish Merinos  for  breeding  pui*poses  is  reported  to  have  been  made  in 
the  year  1808,  but  the  disease  had  become  well  established  in  this  coun- 
try prior  to  that  time.  Another  reason  for  considering  sheep  from 
Spain  very  improbable  as  originators  of  the  disease  upon  American 
soil  is  the  fact  that  the  sheep  of  Spain  have  been  remarkably  free  from 
foot-rot.  It  is  even  asserted  that  it  has  never  been  seen  on  the  dry 
table-lands  which  constitute  the  pastures  of  the  entire  region  south  of 
the  Pyrenees.  Spanish  Merinos  may  have  introduced  the  disease 
here,  but  it  is  very  probable  that  they  were  first  shipped  from  Spain 
to  some  other  country,  and  thence,  after  a  longer  or  shorter  stay  in 
their  new  home,  reshipped,  together  with  an  infection  of  foot-rot,  to 
America.  It  has  been  historically  stated  that  the  first  settlers  who 
attempted  to  establish  flocks  of  sheep  upon  the  prairie  farms  of  Ohio^ 
Indiana,  and  Illinois  met  with  most  disheartening  experiences,  which 
were  in  a  measure  due  to  the  spread  of  foot-rot.  In  the  year  1797  an 
agricultural  settlement  was  made  in  Illinois  by  farmers  from  the  East- 
em  colonies,  who  brought  with  them  flocks  and  herds  of  the  sheep 
and  cattle  common  to  the  section  of  country  whence  they  came.  Dur- 
ing the  decade  following  many  new  homes  were  established  in  the 
prairie  regions,  and  a  number  of  the  new  settlers  brought  with  them 
foundation  stock  with  the  intention  of  growing  large  flocks  of  sheep. 
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but  wolves  and  panthers  proved  to  be  very  destructive,  and  liver  dis- 
ease and  foot- root  also  hindered  the  establishment  of  large  bands,  until 
finally  the  pioneers  were  forced  to  be  content  with  small  flo<'Jks  that 
could  be  constantly  housed,  guarded,  and  given  careful  attention. 

The  farmers  of  Maryland  and  Virginia  were  taking  an  increasing 
interest  at  this  time  in  improved  sheep.  They  had  many  discouraging 
conditions  to  contend  with,  and,  although  it  is  possible  that  foot-rot 
was  not  known  among  their  flocks  at  this  time,  it  is  certain  that  much 
trouble  was  caused  by  the  appearance  of  "diseases,  dogs,  and  wolves,^' 
and  that  contagious  foot-rot  made  itself  known  and  feared  as  early  as 
1832  in  these  States. 

Owing  to  the  imperfect  knowledge  at  that  time  of  matters  pertain- 
ing to  bacterial  diseases,  the  sheep  owners  struggled  against  the  spread 
of  foot-rot  in  their  flocks  somewhat  unsuccessfully,  and  it  often 
required  constant  watchfulness  and  persistent  treatment  for  three  or 
four  years  to  eradicate  the  disease  after  it  had  become  thoroughly 
established  upon  the  premises  of  the  sheep  grower. 

Later  than  this,  in  the  late  "fifties"  and  early  "sixties,"  there  was 
a  marked  revival  of  interest  in  sheep  raising  throughout  the  Middle 
West,  and  at  this  time  many  who  had  previously  devoted  their  energies 
exclusively  to  grain  or  to  cattle  and  hogs  concluded  to  change  over  to 
sheep,  and  the  resulting  traffic  in  these  animals  caused  them  to  be 
moved  about  over  the  country  roads  and  into  new  sections  of  the  agri- 
cultural regions  in  numbers  never  before  equaled.  In  several  instances 
these  traveling  flocks  carried  foot-rot  with  them  and  infected  the  flocks 
with  which  they  came  in  contact  along  their  routes.  The  States  of 
Ohio,  Michigan  (southern),  Illinois,  and  Iowa  were  most  seriously 
infected,  and  in  all  of  them  the  disease  secured  such  firm  foothold  that 
several  years  of  strenuous  combat  were  necessary  before  it  was  even 
partially  subdued.  It  was  during  this  period  that  a  sheep  raiser  of 
long  practical  experience,  in  writing  from  his  home  State  (Ohio)  made 
the  statement  that  farmers  in  his  part  of  the  country  had  in  times  past 
been  seriously  troubled  by  the  appearance  of  stubborn  outbreaks  of 
foot-rot  among  their  flocks  of  sheep.  In  no  case,  however,  had  he 
been  able  to  discover  the  spontaneous  appearance  of  the  disease,  but 
with  a  little  persistent  inquiry  it  had  been  an  easy  task  to  trace  the 
origin  of  each  outbreak  to  the  careless  handling  of  diseased  sheep 
brought  from  other  localities.  Since  that  time  the  disease  has  appeared 
frequentlj'^,  but  its  spread  has  never  assumed  such  alarming  propor- 
tions, and,  owing  to  a  better  understanding  of  the  disease,  it  has  been 
more  successfully  controlled. 

The  change  from  former  methods  of  transportation  has  much  to  do 
with  the  prevention  of  such  widely  spread  outbreaks  as  the  one  just 
recorded.  Instead  of  driving  large  flocks  on  foot  over  many  miles  of 
highway,  they  are  now  conveyed  by  rail  in  such  a  manner  that  the 
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possibility  of  transmitting  the  contagion  to  healthy  flocks  along  the 
route  is  avoided,  except  at  the  railway  stock  yards,  where  unloading 
is  necessary.  At  the  more  important  of  these  stock  yards  Federal 
inspectors  are  stationed,  who  are  very  careful  to  prevent,  so  far  as 
possible,  the  infection  of  healthy  flocks  while  in  transit.  The  disease 
is  by  no  means  eradicated  from  the  United  States,  however,  and  it 
occurs  at  irregular  intervals  in  certain  localities  "with  as  great  viru- 
lence as  it  has  ever  shown,  and  it  is  only  because  of  a  more  complete 
knowledge  of  its  characteristics  that  its  spread  is  prevented  from 
becoming  more  general. 

SYMPTOMS   AND  LESIONS. 

The  first  evidence  of  an  attack  of  foot-rot  to  attract  the  attention  of 
the  shepherd  is  a  slight  lameness,  which  rapidly  becomes  more  marked. 
Previous  to  this,  however,  there  has  appeared  a  moist  area  just  above 
the  horny  part  of  the  cleft  of  the  foot,  and  this  has  gradually  reddened 
and  assumed  a  feverish,  inflamed  appearance.  It  may  first  become 
visible  either  at  the  front  or  back  part  of  the  cleft,  but  usually  the 
erosions  make  their  first  appearance  at  the  heel.  The  inflammation 
rapidly  penetrates  beneath  the  horny  tissue,  while  from  the  ulcerous 
opening  there  exudes  a  thin,  purulent  fluid.  The  lameness  has  increased 
and  the  region  of  the  foot  above  the  hoof  is  becoming  swollen  and  warm 
to  the  touch.  The  exudate  from  the  erosions  contains  pus  cells,  bits 
of  destroyed  tissues  of  the  foot,  and  bacteria.  It  possesses  an  odor, 
pungent  and  disagreeable,  but  at  the  same  time  very  characteristic. 
The  experienced  sheep  man  is  frequently  able  to  detect  the  presence 
of  the  disease  among  a  flock  of  sheep,  even  though  it  be  while  making 
a  casual  visit  to  a  strange  flock,  simply  by  means  of  the  diagnostic  and 
unmistakable  odor  which  arises  from  the  affected  feet.  This  odor  is  so 
pathognomonic  of  the  disease  that  it  would  reveal  the  presence  of 
affected  sheep  to  one  familiar  with  the  character  of  the  infection,  eveit 
before  noticing  the  animals. 

The  erosion  progresses,  if  no  treatment  is  applied,  and  there  is  rapid 
formation  of  fistulous  passages  beneath  the  horny  covering  of  the  foot, 
while  the  softer  tissues  of  the  interdigital  space  are  gradually  becom- 
ing degenerated  and  purulent.  The  invading  microorganisms  possess 
marked  burrowing  propensities,  and  the  result  of  their  invasion  is  that 
large  areas  of  the  hoof  become  loosened  from  the  sensitive  tissues  lying 
beneath. 

Should  the  loosened  horny  tissue  be  cut  away  it  will  be  seen  that  the 
undermining  process  has  been  advanced  b}^  the  microorganisms  until 
numerous  ulcerative  channels  have  been  formed  which  are  filled  with 
grayish  purulent  matter  and  that  the  encroachment  upon  the  healthy 
areas  is  persistently  and  constantly  being  extended.     Should  but  one 
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of  the  claws  of  the  foot  be  primarily  affected,  the  disease  may  readily 
spread  to  the  other  by  means  of  passages  or  channels  eroded  beneath 
the  skin  of  the  interdigital  space. 

The  invasion  of  the  necrotic  process  may  continue  until  ligaments, 
tendons,  and  even  the  bones  are  attacked;  but  before  this  final  stage 
is  reached  nature  will  attempt  to  repair  the  damage,  and  for  this  pur- 
pose the  secretion  of  formativ^e  elements  in  the  injured  part  is  greatly 
increased,  until  there  appears  a  peculiar  growth  composed  of  horny 
elements,  dense  epithelial  cells,  and  granulation  tissue.  These  unsuc- 
<'essful  attempts  at  renewed  development  of  tissue  are  tenned  ^'fungoid 
growths,"  and  they  have  been  known  to  materially  hasten  the  shedding 


Fig.  1.— Hoof  showing  effects  of  chronic  foot-rot. 

■of  the  horny  covering  of  the  foot  by  their  persistent  enlargement 
within  the  ulcerous  channels  cut  by  the  advancing  infective  elements. 
The  hoof  of  a  sheep  suffering  from  a  chronic  case  of  foot-rot  grows 
out  rapidly  and  becomes  very  hard.  It  will  often  be  found  with  the 
toes  so  thickened  and  lengthened  that  the  front  part  of  the  foot  is 
raised  above  its  natural  incline  and  the  tendons  at  the  heel  are  sub- 
jected to  additional  strain,  all  of  which  tends  to  increase  the  lameness 
and  the  awkwardness  in  gait  of  the  victim.  These  thickened  and 
elongated  toes  will  frequently  be  seen  to  have  attained  an  added  length 
of  3  or  even  4  inches,  and  they^  curl  up  like  sled  runners,  greatly  inter- 
iering  with  the  progression  of  the  animal.     (See  Fig.  1.) 
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The  sheep  finds  the  act  of  walking  so  painful  when  the  disease  has 
become  thoroughly  established  that  it  remains  quietly  lying  in  some 
j>ecluded  corner  or,  if  diseased  in  the  fore  feet  only,  crawls  around  on 
its  knees  in  its  efforts  to  keep  with  the  remainder  of  the  flock  or  to 
get  within  reach  of  its  food.  •  Its  temperature  rises  until  there  is  evi- 
dence of  considerable  fever.  The  appetite  is  seriously  impaired  and 
the  patient  rapidly  loses  condition  and  weight. 

During  wann  weather  there  is  great  danger  of  an  attack  by  mag- 
gots as  soon  as  the  lesions  are  discharging  freely,  and  unless  these 
are  quickl}^  removed  they  will  appear  in  such  numbers  as  rapidly  to 
bring  the  course  of  the  disease  to  a  fatal  ending.  They  not  only 
invade  the  affected  feet,  but  will  also  locate  at  any  point  of  the  body 
at  which  the  wool  has  become  sufficiently  contaminated  by  the  puru- 
lent discharge  from  the  ulcerous  tmcts  to  afford  them  a  suitable  moist- 
ened feeding  place.  The  wool  on  the  sides  of  the  body  is  frequently 
more  or  less  soiled  from  contact  with  the  diseased  feet  while  the  ani- 
mal is  lying  down,  and  it  is  in  such  areas  that  the  fly  deposits  the  eggs 
that  hatch  into  destructive  larvse.  As  soon  as  the  maggots  are  hatched 
they  begin  to  burrow  into  the  tissues  upon  which  they  are  located  and 
they  quickly  perforate  the  skin  of  their  host,  thus  causing  complica- 
tions which  bring  its  suffering  to  a  close. 

It  having  been  found  that  the  bacillus  of  necrosis  is  the  cause  of 
foot-rot  in  reindeer  as  well  as  in  sheep,  the  following  description  by 
Home  of  the  disease  in  the  reindeer  of  Scandinavia  is  here  given,  that 
the  reader  msLj  note  the  great  similarity  of  the  course  of  the  disease, 
as  well  as  the  macroscopic  lesions  produced  by  this  microorganism  in 
the  feet  of  these  two  species  of  animals: 

One's  attention  is  called  to  the  disease  by  the  fact  that  the  reindeer  becomes  lame, 
walks  with  diflSculty,  and  remains  in  the  rear  of  the  herd.  As  the  disease  progresses 
the  affected  reindeer  }>ecomes  unable  to  follow  the  rest  of  the  animals  in  their  wan- 
derings and  lies  down;  now  the  disease  advances  rapidly  and  the  animal  is  not  able 
to  seek  nourishment.  It  soon  becomes  emaciated  and  dies,  or  falls  a  prey  to  wolves 
or  other  wild  creatures.  The  disease  is  located  between  the  claws  of  the  hoof,  or  at 
the  lowest  joint  of  the  limb.  The  foot  swells  greatly,  so  that  it  resembles  a  club,  and 
hence  the  name  **club  disease."  The  diseased  foot  is  very  tender,  preventing  the 
animal  from  walking  upon  it.  After  a  while  the  hide  cracks  and  there  appears  in 
the  sore  a  peculiar  discharge.  The  pathological  picture  of  the  inflammatory  process 
itself  and  the  transformation  of  the  web  into  a  dry,  yellowish  green  necrotic  mass, 
lead  to  the  opinion  that  it  must  have  been  a  process  similar  to  hoof  carbuncle  and  to 
the  other  diseases  brought  about  by  the  necrosis  bacillus. 

COURSE  AND  SUSCEITTIBILITY. 

The  course  of  this  disease  is  slow  and  protracted,  usually  starting  with 
one  foot  and  subsequently  involving  one  or  more  of  the  others.  Dur- 
ing this  interval  it  would  probably  have  likewise  spread  to  the  feet  of 
other  sheep,  and  in  this  way  the  disease  may  remain  for  several  months 
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in  each  member  of  the  flock  and  for  eight  or  ten  months  in  the  flock 
itself.  When  the  ulcerous  processes  have  become  advanced  and  aggra- 
vated, fever  develops,  the  appetite  is  lost,  and  the  animal  grows  so 
emaciated  that  death  intervenes.  In  some  cases  that  are  left  untreated 
recovery  may  follow  slowly,  but  there  is  usually  either  a  dense  fun- 
goid growth  between  the  claws,  a  stiffening  of  the  joints  of  the  anklo. 
or  a  long  fissured  and  misshapen  hoof.  When  treatment  is  properly 
applied  in  the  early  stages  of  the  disease,  it  is  usually  cured  within 
ten  days.  It  is  very  rare  for  death  to  occur  as  a  result  of  foot-rot. 
although  in  very  virulent  outbreaks  involving  3  or  4  feet  of  each  sheep 
the  affection  may  terminate  fatally  within  two  or  three  months. 

The  course  of  the  disease  is  also  dependent  upon  the  susceptibility 
of  the  affected  animal.  Thus,  it  is  a  well-accepted  fact  that  the  pui^e 
breeds  of  fine-wooled  sheep  are  especially  susceptible  to  foot-rot, 
although  the  pure  breeds  of  coarse-wooled  sheep  and  the  grades  of 
both  of  these  breeds  of  animals  are  by  no  means  exempt.  In  t^e  lat- 
ter animals,  however,  the  disease  runs  a  milder  course,  and  is  more 
amenable  to  treatment  than  in  the  case  of  the  fine-wooled  sheep.  Sex 
or  age  does  not  appear  to  have  any  important  influence  on  the  suscep- 
tibility of  the  animals,  as  the  disease  manifests  itself  quite  generally 
in  the  flock,  attacking  lambs,  yearlings,  and  aged  sheep  alike,  without 
regard  to  their  being  male  or  female. 

CONTAGION. 

Some  of  the  early  writers  seem  to  have  been  convinced  that  this 
disease  was  in  no  degree  contagious,  but  at  a  later  period  manj"  inves- 
tigators opposed  this  opinion  and  strongly  maintained  that  it  spread 
from  sheep  to  sheep  by  means  of  some  contaminating  agent  which 
exuded  from  the  erosions  upon  the  affected  feet. 

In  opposition  to  these  statements  many  veterinary  writers  were 
positive  in  their  declarations  that  the  disease  was  never  caused 
otherwise  than  by  pasturing  on  low,  swampy  lands,  or  as  a  result 
of  overgrown  toes,  or  by  other  conditions  due  to  faulty  care  and 
surroundings.  This  view  is  concisely  presented  in  the  following 
statement  by  a  writer  of  prominence: 

By  nature  not  unlike  the  goat  it  (the  sheep)  frequents  the  summits  of  the  lofty 
mountains,  where  its  hoofs,  altogether  analogous  to  those  of  the  horse,  are  exposeil 
to  much  wear  and  tear.  When  from  these  alpine  regions  we  transfer  the  sheep  into 
our  grassy  lawns,  our  moorish  lands,  or  sandy  soils,  this  wearing  away  of  the  crust  is 
put  an  end  to;  it  grows  too  long  and  proves  a  great  incumbrance.  In  this  state  it  is 
necessarily  exposed  to  many  injuries,  among  others  from  the  long  grass  of  the  pa8- 
turies,  and  itself  necessarily  injures  the  soft  parts  beneath;  and  hence  lameness, 
inflammation,  suppuration,  to  the  extent  of  casting  the  hoof,  are  the  consequences. 
The  circumstance  of  the  disease  occurring  epidemically  arises  from  the  whole  flock 
being  placed  in  precisely  similar  circumstances. 

The  above  paragraph  has  been  widely  quoted  and  seems  to  have 
formed  the  basis  of  a  long  list  of  arguments  in  favor  of  the  noncon- 
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tagiousness  of  foot-rot.  But  while  the  majority  of  writers  seem  to 
have  denied  that  the  disease  possessed  any  contagious  properties, 
there  remained  a  very  liveh"  minority  who  entered  a  most  vigorous 
protest  against  this  view  of  its  character,  and  who  cited  instance  after 
instance  in  support  of  their  claim  that  it  was  strictly  of  a  contagious 
nature.  They  mentioned  cases  in  which  affected  sheep  had  been 
brought  from  a  distance  and  placed  in  flocks  that  had  been  sound  and 
healthy  for  years,  with  the  result  that  a  portion  of  the  flock  soon 
became  affected;  also  a  case  in  which  health}'  and  diseased  flocks  pas- 
tured in  adjoining  fields  without  any  transmission  of  the  trouble  until 
a  time  when  two  or  three  of  the  sound  animals  jumped  the  dividing 
fence  and  grazed  for  the  remainder  of  the  day  with  the  contaminated 
flock,  with  the  result  that  they  promptly  contracted  foot-rot.  These 
writers  recorded  the  infection  of  sound  flocks  as  the  result  of  their 
having  been  driven  over  roads  which  diseased  sheep  had  traversed 
but  a  short  time  previously.  Reports  were  made  of  test  lots  of  sheep 
that  were  pastured  for  months  on  swampy  and  muddy  lands  without 
.spontaneous  development  of  foot-rot,  which  promptly  became  affected, 
however,  on  their  removal  from  these  pastures  when  inoculated  on  the 
skin  between  the  claws  of  their  feet  with  discharge  from  an  affected 
foot.  They  mentioned  several  attempts  at  experimental  inoculation 
with  bits  of  diseased  tissue,  or  with  some  of  the  moist  excretions  from 
an  affected  foot,  which  usually  favored  the  investigator  with  successful 
terminations. 

One  of  the  best  of  these  experiments  was  reported  by  Favr^  in  1823. 
He  simply  moistened  the  skin  between  the  claws  of  32  healthy  sheep 
with  matter  obtained  from  diseased  feet,  with  the  i-esult  that  21  of 
them  contracted  the  disease  in  consequence  of  this  slight  exposure. 

Another  convincing  argument  in  favor  of  the  dependence  of  foot- rot 
on  a  specific  cause  is  found  in  the  fact  that  young  lambs  yeaned  by 
affected  ewes  have  been  known  to  show  unmistakable  symptoms  of  the 
disease  as  early  as  the  sixth  day  after  birth,  and,  as.  this  has  occurred 
in  flocks  that  have  been  closely  stabled,  there  remains  no  possibility 
that  the  lameness  of  these  lambs  could  have  originated  in  swampy  or 
muddy  pastures. 

Additional  evidence  of  the  contagious  nature  of  the  disease,  as  well 
as  an  example  of  one  of  the  ways  in  which  the  infection  may  be  placed 
where  it  will  do  great  harai  to  innocent  parties,  will  be  found  in  the 
following  account  of  an  outbreak  in  one  of  the  small  country  towns 
of  Vermont  several  years  ago.  A  carload  of  thin  sheep  were  shipped 
out  from  Boston  to  be  fattened  on  one  of  the  stock  farms  of  that 
vicinity,  with  the  intention  of  reshipping  to  the  Boston  market  when 
finished.  They  arrived  at  their  new  home  in  the  fall  of  the  year,  a 
season  in  which  there  is  always  great  activity  among  stock  owners  in 
preparation  for  the  winter.     Many  of  them  were  infected  with  foot- 
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rot  at  the  time  of  their  purchase,  but,  in  spite  of  this  fact,  they  were 
unloaded  with  the  rest  of  the  flock,  and  all  were  driven  over  several 
miles  of  country  highway  from  the  station  to  their  owner'^s  farm.  The 
result  of  this  journey  was  that  four  other  bunches  of  sheep  that  soon 
traversed  the  same  route  or  portions  of  it  became  affected  with  foot- 
rot  in  its  most  virulent  form.  The  owners  tried  every  form  of  treat- 
ment that  they  could  hear  of,  but  only  with  unsatisfactory  results,  and 
the  disease  was  not  wholly  eradicated  from  the  affected  district  until 
the  fourth  ye^r  after  its  introduction. 

Writers  of  recent  years,  both  in  Great  Britain  and  France,  have 
become  more  and  more  willing  to  declare  that  the  disease  owes  its 
origin  and  perpetuation  to  a  specific  cause.  Many  German  writers 
still  have  the  diseavse  inextricably  confused  with  foot-and-mouth  dis- 
ease, and  for  this  reason  their  literature  does  not  offer  the  assistance 
to  a  student  of  the  ailments  of  the  sheep  that  one  would  naturally 
expect  to  gain. 

Innumerable  instances  have  been  recorded  in  American  agricultural 
periodicals  which  indicate  very  clearly  that  foot- rot  of  sheep  is  an 
affection  which  is  in  no  respect  related  to  foot-and-mouth  disease,  and 
they  also  show  that  the  disease  possesses  some  contagious  principle 
whereby  it  may  be  readily  carried  from  flock  to  flock  or  from  a  dis- 
eased to  a  healthy  animal  on  the  same  premises. 

Among  the  first  experiments  made  by  this  Bureau,  preparatory  to 
the  publication  of  this  article,  were  some  for  the  purpose  of  investi- 
gating the  contagious  nature  of  the  disease.  It  may  be  of  interest  to 
mention  in  this  connection  that  the  material  with  which  our  experi- 
ments were  made  was  derived  from  five  individual  outbreaks  of  foot- 
rot  in  different  States  and  in  no  way  connected  one  with  another. 
The  first  case  investigated  came  from  a  flock  of  Merino  sheep  in  Ohio. 
The  material  obtained  to  confirm  these  first  results  was  secured  at  the 
Buffalo  stock  yards  from  the  feet  of  three  affected  Shropshire  sheep 
that  were  shipped  from  Michigan.  The  third  outbreak  was  observed 
at  Deerpark,  Md.,  in  Kambouillet  Merinos,  which  had  been  imported 
into  this  country  only  five  weeks  before.  The  fourth  outbreak  inves- 
tigated was  in  a  flock  of  sheep  near  Martinsburg,  W.  Va.,  from  which 
a  grade  Shropshire  was  received  at  this  office,  while  the  last  material 
obtained  consisted  of  two  badly  affected  Merino  sheep  from  New 
York  State.  By  means  of  careful  tests  performed  with  the  purulent 
exudate  from  the  feet  lesions  of  these  animals  it  was  proved  that  foot- 
rot  could  be  produced  at  will  in  healthy  sheep,  not  only  by  spreading 
a  little  purulent  matter  from  a  diseased  foot  upon  the  shaven  inter- 
digital  skin  of  sound  feet,  but  quite  as  readily  when  bouillon  cultures 
inoculated  with  some  of  the  discharge  from  an  affected  foot  were 
applied  in  a  like  manner,  even  when  the  cultures  used  were  of  the 
third  generation  of  the  original  growth. 
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It  appeared  from  these  experiments  that  the  disease  was  dependent 
upon  a  specific  organism  for  its  existence,  and  that  this  organism 
could  be  readily  perpetuated  by  the  employment  of  the  usual  methods, 
of  bacteriological  culture. 

BACTERIOLOGY. « 

All  early  attempts  to  recover  an  organism  from  an  affected  foot  that 
would  produce  the  disease  when  applied  to  the  foot  of  a  healthy  sheep 
proved  failures.  It  was  only  by  the  inoculation  of  rabbits  or  mice 
and  the  application  of  anaerobic  conditions  that  the  slender,  straight 
or  wavy  rods,  constantly  present  in  the  affected  feet,  could  be  isolated 
in  purity.  A  mixed  culture  obtained  by  inoculating  ordinary  nutrient 
bouillon  with  pus  from  a  diseased  foot  was  found  to  retain  its  virulent 
principle  for  at  least  a  month  and  a  half  and  to  the  third  generation.. 
This  culture  would  produce  the  disease  in  the  foot  of  a  healthy  sheep,, 
the  lesion  appearing  in  from  three  to  nine  days  after  its  application  to 
the  shaven  skin  in  the  cleft  of  the  foot.  First  a  moist  condition  of 
the  surface  of  the  skin  was  noticed,  followed  by  various  inflamed  spots^ 

Description  of  Plate  1. 

Fig.  1. — Bacillus  necrophorus  from  a  10-day-old  bouillon  culture  stained  with  Loef- 
fler*8  methylene  blue. 

Fig.  2. — ^Ten-day-old  bouillon-agar  growth  of  this  bacillus  stained  with  Loeffler's 
methylene  blue. 

Fig.  3. — Cover-glass  preparation  showing  the  bacillus  of  necrosis  obtained  from, 
the  purulent  exudate  from  the  foot  of  sheep  No.  108  after  artificial  inoculation  with 
pus  from  a  case  of  foot  rot. 

Fig.  4.— Forty-eight-hour-old  bouillon  culture  showing  short  forms  of  BacUlufr 
necropharus  obtained  by  inoculating  this  medium  with  the  material  represented  in 
figure  3. 

Fig.  5. — Cover-glass  preparation  made  from  the  pus  of  a  foot  affected  with  a  long- 
standing spontaneous  case  of  foot-rot  and  showing  the  presence  of  various  micro-  ' 
oiiganisms,  including  Bacillus  necrophorus. 

Fig.  6. — Cover-glass  preparation  made  from  the  purulent  discharge  from  foot  of 
sheep  No.  88,  seven  days  after  the  application  of  a  pure  culture  of  the  necrosis  bacillus 
that  had  been  obtained  from  a  case  of  foot-rot. 

These  six  camera-lucida  drawings  were  made  at  the  base  of  the  stand  with  Zeiss 
No.  4  compensating  ocular  and  2  mm.  oil  immersion  objective. 

Description  op  Plate  2. 

Fig.  1. — Cover-glass  preparation  made  from  gelatin-agar  colony  obtained  from  the 
liver  of  a  rabbit,  which  was  the  third  in  a  series  inoculated  from  the  foot  of  an 
infected  sheep.  Stained  with  Loeffler's  alkaline  methylene  blue.  Camera-lucida 
drawing  made  with  Zeiss  No.  6  compensating  ocular  and  2  mm.  oil  immersion 
objective. 

Fig.  2. — Liver  of  rabbit  which  died  twelve  days  after  the  subcutaneous  inoculatiou 
of  BaciUus  necrophorus.    Stained  with  Loeffler's  alkaline  methylene  blue.     Camera- 


fl  A  more  detailed  description  of  the  Bacillus  necrophorus  will  be  given  in  a  forth- 
coming publication  on  necrotic  stomatitis  (calf  diphtheria). 
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lucida  drawing  made  with  Zeiss  4  mm.  objective  and  No.  6  compensating  ocnlar. 
Notice  the  invasion  of  the  normal  liver  structure  by  the  necrosis  bacilli  arranged 
Along  the  border  of  the  necrotic  focus. 

Description  of  Plate  3. 

Fig.  1. — Bouillon-agar  culture  (first  dilution)  of  Bacillus  necrophomSf  showing 
24-hour  growth,  with  numerous  small  gas  bubbles,  but  the  colonies  have  not  devel- 
oped suflSciently  to  become  visible. 

Fkj.  2. — Seven-day-old  bouillon-agar  culture  of  this  organism  of  the  fourth  dilu- 
tion. The  isolated  colonies  are  characteristic  in  that  their  grayish  centers  are  sur- 
rounded by  fuzzy  white  areas,  not  unlike  the  strands  of  loose,  fleecy  cotton. 

Fig.  S.^ingle  colonies  of  the  necrosis  bacillus,  showing  this  filamentous  character 
of  their  growth  (enlarged  about  seven  diameters). 

which  rapidly  spread  and  coalesced.  Within  twenty -four  hours  of  the 
appearance  of  the  reddened  spots,  the  characteristic  burrowing  pro- 
pensities of  the  disease  were  in  full  evidence,  and  the  hoofs  were  soon 
undermined. 

Microscopical  examination  of  the  purulent  material  discharged  from 
the  open  sore  of  a  case  of  foot-rot  revealed  the  constant  presence  of 
various  microorganisms  (PI.  1,  fig.  6),  and  similar  examination  of 
the  mixed  bouillon  culture  that  had  proved  virulent  when  applied  to 
healthy  sheep  showed  that  some  of  these  bacteria  were  still  present 
in  the  latter  material.  Various  micrococci,  or  round  foiins,  were 
present  in  both  samples.  Plump  bacilli  with  rounded  or  blunt  ends 
were  also  frequently  observed,  and  either  these  or  the  cocci  would 
readily  grow  under  common  methods  of  bacteriological  culture,  when 
isolated  in  pure  culture,  but  neither  of  them  would  show  lasting  harm- 
ful effects  when  placed  upon  the  foot  of  a  healthy  sheep.  That  such  a 
condition  of  mixed  infection  should  occur  must  appear  perfectly  natu- 
ral when  it  is  considered  that  the  affected  foot  is  exposed  to  the  manure 
and  filth  of  the  stable  and  to  the  mud  and  dirt  of  the  pasture;  and  it  is 
this  constant  presence  of  extraneous,  saprophytic  microorganisms  that 
is  a  factor  in  making  the  isolation  of  the  causative  agent  more  diflicult. 
However,  there  appeared  in  each  sample  placed  under  the  microscope 
long,  straight  or  wavy  baccilli  which  were  found  to  compose  fully  one- 
half  of  the  number  of  organisms  and  which  it  was  impossible  to  sepa- 
rate from  the  other  forms  by  any  of  our  methods  of  plating  (PI.  1). 
These  baccilli  were  not  of  sufficient  similarity,  however,  to  lead  one 
to  suspect  that  they  were  related  organisms;  those  found  in  smears 
taken  directly  from  the  affected  foot  appearing  as  long  lines  or  threads, 
while  those  discovered  in  the  mixed  bouillon  culture  were  shorter,  more 
slender,  and  never  united  in  long  filaments,  usually  appearing  singly  or 
less  frequently  in  pairs  (PI.  1,  fig.  4).  Later  observations,  however, 
showed  these  to  be  but  differing  forms  of  the  same  organism,  the  dif- 
ferences being  due  to  the  conditions  surrounding  their  growth.  It 
was  found  by  repeated  tests  that  the  shorter  separate  forms  present  in 
the  mixed  bouillon  cultures  would  produce  the  long  filamentous  forms 
when  inoculated  upon  sheep  or  rabbits,  and,  conversely,  the  results 
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Bacillus  necrophorus  from  foot-rot  of  sheep. 
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Plate  2. 


Fig.  I. -Bacillus  of  necrosis. 


Fig.  2. -Necrotic  area  in  liver  of  rabbit. 


BREU«f»  »  HESSLtR  CO   PHIL*0» 


Digitized  by 


Google 


Digitized  by 


Google 


BuuETiM  No.  63,  B.  A.  I.  PLATE    3. 


Fig.  3. 


Fig.  1. 


Fig.  2. 


Development  OF  COLONIES  of  bacillus  necrophorus. 
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obtained  by  growing  these  long  filaments  in  mixed  culture  in  ordinary 
bouillon,  or  in  pure  culture  in  rabbit  bouillon,  gave  a  reappearance  of 
the  shorter  single  foniis  so  uniformly  present  in  all  previous  examina- 
tions of  the  baccillus  when  derived  from  like  environment. 

The  isolation  of  this  bacillus  from  the  other  forms  of  bacteria  pres- 
ent offered  many  difficulties,  and  if  it  were  not  for  the  peculiar  sus- 
ceptibility of  the  rabbit  to  this  organism  it  would  be  a  task  closely 
l)ordering  on  the  impossible,  as  viewed  in  the  light  of  present  labora- 
tory methods. 

Having  become  convinced  that  foot-rot  could  be  readily  transmitted 
from  diseased  to  healthy  sheep  by  the  use  of  mixed  cultures,  as  well  as 
by  pus  obtained  from  the  diseased  surface  and  applied  to  the  inter- 
digital  space  of  the  sound  foot,  it  became  desimble  to  obtain  directly 
from  the  sheep  a  culture  of  the  organism  which  is  immediately  respon- 
sible for  the  spread  of  the  inflammation  into  the  tissues  of  the  healthy 
animal.  To  accomplish  this  end  recourse  was  had  to  the  following 
plan:  A  healthy  foot  of  a  fresh  sheep  was  carefully  washed,  then 
sterilized  by  the  application  of  5  per  cent  carbolic  acid,  later  washed 
with  sterilized  water,  immediately  inoculated  from  the  foot  of  a  dis- 
eased sheep  which  was  occup^'ing  a  box  stall  near  b}',  and  then  wrapped 
up  in  rolls  of  sterile  cotton,  over  which  a  close  linen  wrapper  was 
loosely  bound.  In  this  manner  much  of  the  contamination  from  con- 
tact with  the  stable  floor  was  avoided,  and  the  organisms  which  under 
these  coverings  could  multiply  and  cause  ulcerous  inflammation  must 
closely  represent  the  universal  agent  to  which  the  spread  of  foot-rot  is 
due.  Plate  1,  fig.  3,  represents  the  appearance  of  smears  taken  during 
the  initial  stages  of  the  inflammatory  process  from  a  foot  thus  treated. 

Having  under  these  precautions  obtained  material  for  further  inoc- 
ulations, one  should  now  rely  upon  the  rabbit  or  white  mouse  for  the 
complete  isolation  of  the  causative  bacillus. 

The  subcutaneous  inoculation  of  a  rabbit  with  a  small  amount  of  the 
water}'  excreted  matter  from  a  diseased  sheep's  foot  will  result  in  the 
death  of  the  rabbit  in  four  to  seven  daj's.  A  second  or  perhaps  a  third 
rabbit  must  now  be  used  before  one  may  hope  to  obtain  a  pure  culture 
of  this  bacillus.*  The  first  mbbit  will,  however,  in  spite  of  the  con- 
taminating microorganisms  present  in  the  material  used  in  its  inocula- 
tion, show  very  characteristic  lesions  which  can  be  referred  to  the 
action  of  no  organism  other  than  the  bacillus  of  necrosis.  The  chief 
of  these  typical  changes  will  be  noted  at  the  point  of  inoculation, 
where,  on  the  removal  of  the  skin,  will  be  found  an  irregular  area, 
about  li  to  2  inches  in  diameter,  lying  immediately  beneath  the  skin 
and  extending  down  for  a  greater  or  lesser  depth  into  the  muscular 
tissues.  This  area  presents  to  the  naked  eye  much  the  appearance  of  a 
flattened  mass  of  soft,  fresh  putty,  and  to  the  nose  a  penetrating  odor 
as  of  gaseous  decomposing  flesh. 
7963— No.  63-04 2 
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This  pulpy,  j'ellowish  white,  malodorous  mass  is  the  detritus  of 
muscular,  fatt)^,  membranous,  and  vascular  tissues  which  have  been 
attacked  and  destroyed  through  the  presence  and  by  the  effective  poi- 
sons of  the  bacillus  of  necrosis.  Extending- out  into  the  surrounding 
tissues  for  about  half  an  inch  in  all  directions  will  be  found  a  zone  of 
inflammatory  tissue,  and  the  subcutaneous  tissues  of  the  abdominal 
region  will  appear  inflamed  and  edematous  through  the  gravitation  of 
inflammatory  agents  from  the  local  lesion  caused  by  inoculation. 
Examination  of  the  soft  mass  found  in  the  necrosed  area  at  the  point 
of  inoculation,  shows  that  it  is  penetrated  in  every  direction  by  long, 
thread-like  bacilli,  and  a  small  scraping  of  this  material  used  for  the 
subcutaneous  inoculation  of  a  second  rabbit  serves  to  elhninate  a  large 
proportion  of  the  contaminating  microorganisms.  Because  of  the 
greater  purity  of  the  material  now  used,  the  inoculation  will  not  result 
fatally  until  a  period  varying  from  eight  to  fourteen  days,  and  in 
many  instances  it  will  be  found  that  this  length  of  time  has  proved 
sufficient  to  allow  the  circulation  to  take  up  a  few  of  the  bacilli  of 
necrosis  and  deposit  them  in  the  plexuses  of  lungs,  liver,  or  kidneys, 
where  small  yellowish-white  spots  of  necrosis  will  result,  and  from 
these  spots  the  bacillus  of  necrosis  may  be  obtained  in  pure  culture. 

The  BacilliLS  necrophorvs  advances  in  its  destructive  invasion  of  the 
healthy  tissues  which  surround  focal  points  with  all  of  the  precision 
of  an  advancing  army.  Plate  2,  fig.  2,  illustrates  the  invasion  of  a 
healthy  section  of  liver  from  a  necrotic  focus,  and  at  the  same  time 
indicates  that  the  best  place  to  obtain  pure  cultures  of  the  micro- 
organism is  at  the  line  where  the  area  of  absolute  necrosis  is  sur- 
rounded by  a  zone  of  invasive  inflammation. 

From  rabbits  that  have  developed  secondary  lesions  of  necrosis  in 
the  visceral  organs  pure  cultures  of  the  necrophorus  bacillus  may  now 
be  gained,  and  their  further  development  may  be  secured  by  the  utili- 
zation of  anaerobic  methods  of  culture. 

This  bacillus,  although  of  nearly  unifonn  thickness,  0.75  to  l>w,  may 
grow  to  a  variety  of  lengths,  and  has  a  tendency  under  certain  condi- 
tions toward  the  formation  of  long,  slender,  slightly  waVy  threads- 
It  is  this  character  of  varying  from  small  coccoid  rods  to  long  fila- 
ments which  may  reach  a  length  of  100/i  that  denotes  its  pleomorphism. 

The  bacillus  being  an  anaerobe,  develops  an  active  growth  in  the 
absence  of  ox3-gen.  A  culture  medium  composed  of  1  part  of  blood 
serum,  1  part  gelatin  (10  per  cent),  and  2  parts  agar  (1.75  per  cent) 
will  support  ready  growth  of  the  bacillus  along  the  line  of  the  stab 
below  the  surface  of  the  mixture.  Equally  good  results  in  obtain- 
ing cultures  may  be  reached  by  the  use  of  stiffened  fluid  media  as  will 
be  derived  from  relying  altogether  upon  firm,  solid  material.  One  of 
the  best,  because- simplest,  preparations  will  be  found  to  consist  of 
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ordinary  bouillon  to  which  sufficient  melted  agar  has  been  added  to 
afford  the  mixture,  when  cooled,  the  consistency  of  soft  jelly. 

Tubes  supplied  with  Martin's  bouillon  or  neutralized  rabbit  bouillon 
and  inoculated  with  this  organism  produce  good  growths,  especially  at 
the  bottom  of  the  tubes,  when  placed  in  a  hydrogen  jar. 

Gelatin  agar  is  still  another  satisfactory  medium,  and  develops 
thrifty  colonies. 

It  has  been  found  necessary  to  rely  upon  dilution  by  transfer  from 
tulie  to  tube  through  a  series  of  three  or  four  tubes  for  the  obtaining 
of  separate  colonies  of  the  bacillus,  as  our  attempts  at  plating  this 
organism  have  not  been  satisfactory.  It  has  been  noted  that  the 
reduction  of  the  numbers  of  colonies  in  tubes  of  a  certain  size  will 
always  be  accompanied  by  an  increase  in  the  dimension  of  each  colon}'. 
Plate  3,  fig.  1,  shows  a  24-hour  growth  of  the  bacillus  in  stiffened 
fluid  media  (bouillon  agar).  Numerous  small  gas  bubbles  will  be 
noted,  but  the  colonies  have  not  yet  developed  sufficiently  to  become 
visible.  These  will  appear  after  forty-eight  to  sevent^^-two  hours' 
growth  as  small,  yellowish-white  specks,  around  which  will  later 
develop  a  fuzz)%  white  area,  not  unlike  a  covering  of  loose,  fleecy 
cotton.  These  characteristic  colonies  are  better  shown  in  the  diluted 
culture  (PI.  3,  fig.  2),  seven  days  old. 

The  organism  not  only  produces  gas  during  the  period  of  its  growth 
in  artificial  culture  media,  but  the  same  characteristic  is  also  notice- 
able in  the  flesh  of  rabbits  that  have  succumbed  to  inoculation.  If  the 
carcass  of  the  rabbit  is  left  undisturbed  on  ice  for  eight  or  ten  hours 
after  death,  there  will  then  be  areas  present  surrounding  the  seat  of 
inoculation,  in  which  the  muscles  appear  darkened,  and  the  inter- 
fibrillar  spaces,  together  with  the  intermuscular  and  subcutaneous 
spaces,  will  contain  small  bubbles  of  gas,  and  show  edematous  infil- 
tration. 

Development  occurs  between  30°  and  40°  C,  the  temperature  most 
acceptable  to  the  organism  being  36°  C.  It  does  not  stain  by  Gram's 
method,  but  takes  the  ordinary  aniline  dyes,  often  presenting,  espe- 
cially the  longer  forms,  a  characteristic  beaded  appearance  (PI.  1, 
figs.  1  and  2). 

PATHOGENESIS. 

INOCULATION  OF  SHEEP. « 

The  readiness  with  which  the  disease  will  spread  from  sheep  to  sheep 
when  the  flock  is  kept  under  suitable  conditions  for  such  spreading 
has  been  recognized  for  many  years  by  sheep  owners.     In  addition  to 

«  We  are  indebted  to  Dr.  E.  C.  Schroeder,  superintendent  of  Experiment  Station, 
Bureau  of  Animal  Industry,  for  the  inoculation  of  many  of  the  sheep  in  this  experi- 
ment and  for  the  clinical  notes  concerning  them. 
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the  practical  demonstration  of  its  contagious  character,  which  has  been 
given  in  past  years  in  nearly  every  sheep-growing  State  in  the  Union, 
numerous  experiments  have  been  made  by  interested  investigators  in 
different  countries  for  the  purpose  of  determining  the  cause  of  the 
transmission  of  the  disease  from  one  sheep  to  another.  These  experi- 
ments have  l>een  so  comprehensive  (see  the  writings  of  Brown*  ^  and 
Law*)  that  the  preliminary  tests  one  must  make  in  an  investigation  of 
the  character  here  rec^oixled  are  necessarily  repetitions  of  work  that 
has  previously  been  done  by  others.  In  spite  of  this  fact  several  of 
the  experiments  commonly  made  by  students  of  foot-rot  have  been 
repeated  during  this  investigation,  and  the  record  of  some  of  the  suc- 
cessful inoculations  with  material  from  diseased  feet  will  be  given 
here  merely  as  a  substantiation  of  the  claim  that  the  disease  is  strictly 
I  contagious. 

Direct^  hy  pus  from  affected  foot, — Two  sheep,  Nos.  40  and  63,  were 
inoculated  on  the  scarified  interdigital  skin  with  some  of  the  exuded 
matter  from  an  infected  foot,  and  developed  the  disease  in  typical 
form  in  seven  diiys  in  each  case.* 

Sheep  No.  313  wajs  inoculated  with  discharge  from  an  infected  foot 
on  the  shaven  surface  of  the  cleft  of  its  foot.  This  was  followed  by 
the  appearance  of  a  characteristic  inflammation  on  the  ninth  day,  and 
the  inflammation  gradually  developed  into  the  usual  course  of  ulcera- 
tion seen  in  this  disease. 

Sheep  No.  108  was  inoculated  upon  the  shaven  surface  of  the  skin 
of  the  foot  with  discharge  from  a  diseased  foot,  following  which  a 
protective  application  of  moist  sterile  cotton  and  a  linen  bandage  wjis 
applied.  A  characteristic  case  of  foot-rot  developed  on  the  fourth  day 
as  a  result.  It  seems  probable  that  the  early  appearance  of  the  dis- 
ease in  this  instance  was  brought  about  by  the  partial  exclusion  of  air 
and  by  the  retention  of  more  or  less  moisture  upon  the  treated  surface, 
through  the  agency  of  the  cotton  and  bandage. 

Lamb  No.  94  is  of  special  interest,  having  been  born  in  an  infected 
stall  in  December,  1901,  and  having  continued  until  March  10,  19(H\ 
in  daily  contact  with  diseased  sheep  without  showing  the  slightest 
evidence  of  lameness.  During  this  period  of  exposure  the  stall  in 
which  the  animals  were  confined  was  kept  dry  and  dean.  Had  mud 
and  moisture  been  present  for  the  animals  to  walk  about  in,  in  com- 
mon, the  result  would  doubtless  have  been  different.  This  test  was 
continued  for  seventy-nine  days,  at  the  end  of  which  time  it  was  seen 
that  the  healthy  lamb  had  received  no  degree  of  infection,  although  the 
disease  had  slowly  continued  to  advance  in  the  feet  of  its  diseased  com- 
panions until  the  affected  members  had  become  deeply  eroded.    FoUow- 

«The  figure  references  are  to  bibliography  at  end  of  bulletin. 
''In  many  canes  where  foot-rot  was  produced  by  inoculation  antiseptic  treatment 
was  applied  and  a  cure  effected  as  soon  as  the  disease  had  become  characteristic. 
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ing  this  preliminary  test,  the  lamb  was  directly  inoculated  on  March 
10  b}'^  the  application  of  material  taken  from  a  diseased  foot  to  both  of 
its  feet  on  the  right  side.  The  interdigital  spaces  of  both  feet  were 
scraped  until  the  surface  became  blood  tinged,  when  the  watery  exudate 
from  the  diseased  foot  of  sheep  No.  62  was  smeared  over  the  scraped 
surfaces.  There  appeared  on  both  of  these  feet  in  fifteen  days  char- 
acteristic lesions  of  foot-rot,  while  the  left  hind  foot  also  developed 
this  disease  from  natural  infection,  although  the  lamb  had  previously 
withstood  the  danger  incident  to  living  in  daily  contact  with  diseased 
sheep.  It  may  be  stated  in  this  connection  that  other  negative  results 
were  also  met  with  by  exposing  healthy  to  diseased  sheep,  but  although 
seven  such  experiments  did  not  produce  the  disease  these  can  in  no 
way  offset  the  positive  results  obtained,  considering  that  the  exposure 
pens  were  always  clean  and  dry  and  unlike  the  natural  conditions 
under  which  sheep  are  usually  kept. 

Indirect^  hy  cultures. — A  review  of  experiments  made  with  pure 
cultures  of  the  bacillus  of  necrosis  will  serve  to  show  the  part  which 
this  organism  is  capable  of  taking  in  the  development  of  foot-rot  in 
sheep. 

A  pure  culture  of  the  bacillus  was  obtained  from  the  liver  of  a  rab- 
bit, which  was  the  third  in  a  series  inoculated  from  the  foot  of  an 
infected  sheep.  This  pure  culture  was  then  applied  to  the  scraped 
surface  of  a  healthy  foot  of  sheep  No.  87.  The  surface  upon  which 
the  culture  was  placed  began  to  show  inflammation  on  the  tenth  day, 
appearing  reddened  and  moistened,  and  exhibiting  the  presence  of 
considerable  heat.  For  ten  days  more  the  irritation  appeared  to  pro- 
gress, until  at  the  end  of  that  time  a  painful  ulcer,  coated  with  a 
grayish-white  exudate,  had  formed.  Spontaneous  healing  commenced 
at  this  period,  but  its  progress  was  slow,  and  microscopic  examination 
of  the  watery  exudation  from  the  ulcerous  opening  taken  nearly  two 
months  later  showed  that  many  of  the  long  filamentous  forms  of  the 
necrophorus  bacillus  were  still  present  in  it. 

Another  healthy  sheep.  No.  88,  was  inoculated  upon  the  scraped 
surface  of  its  foot  with  the  same  material  as  that  used  in  the  preceding 
case.  The  response  was  much  more  prompt  (four  days)  in  this  case,  and 
the  ulceration  penetrated  the  tissues  of  the  foot  for  about  the  same 
depth,  while  the  final  healing,  which  occurred  by  scab  fonnation, 
required  about  the  same  length  of  time  for  its  establishment. 

A  third  sheep,  No.  89,  to  which  the  bacillus  was  applied  in  a  pure 
state,  showed  inflammation  of  the  foot  in  a  few  days  and  by  the  eighth 
day  was  sore  and  lame  as  a  result.  The  erosion  penetrated  beneath 
the  skin  of  the  heels,  constantly  excreting  foul-smelling  }' ellowish  pus. 
Spontaneous  healing  began  to  make  its  appearance  in  about  three 
weeks  after  the  inoculation,  and  rapidly  progressed  to  the  complete 
restoration  of  the  foot. 
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A  fourth  test  of  a  similar  nature  gav^e  much  the  same  results, 
except  for  a  slight  loosening  of  the  hoof  from  a  portion  of  one  of  the 
toes. 

From  the  ver}'  nature  of  the  conditions  surrounding  a  flock  of  sheep 
it  must  be  known  that  a  natural  infection  by  the  necrophorus  bacillus 
in  a  pure  state  is  an  utter  impossibility.  There  must  of  necessity  be 
material  contamination  by  various  cocci  and  other  bacteria  from  the 
floor  of  the  sheep  pens,  or  from  nmddy  yards  and  runs.  Many  of 
these  invading  forms  in  all  probability  offer  great  assistanoe  to  the 
necrophorus  bacillus  in  penetrating  normal  tissue  and  in  perpetuating 
and  extending  the  disease. 

The  character  and  appearance  of  the  material  discharged  from  a 
foot  inoculated  artificially  with  a  pure  culture  of  the  necrophorus 
bacillus  indicate  that  there  is  a  slight  difference  between  the  disease 
when  produced  in  this  manner  and  the  natural  type.  The  same  red- 
ness of  the  surface  is  noted  and  the  same  tendency  to  send  deepening 
processes  of  ulceration  and  degeneration  into  the  depths  of  the  foot 
may  be  seen  in  both,  but  the  discharge  will  be  seen  to  consist  largely  of 
soft  yellowish  pus  in  those  cases  in  which  the  foot  has  been  inoculated 
with  pure  culture  and  the  foot  afterwards  kept  dry  and  clean^  while 
in  the  natural  infection  under  ordinary  l)arn\'ard  conditions  and  in 
cases  produced  artifically  by  the  application  of  mixed  l)ouil]on  cultures 
the  exudate  has  more  of  a  3'ellowish  gray  watery  appearance  mixed 
with  pus. 

There  is  no  noticeable  difference  in  the  odor  of  the  affected  feet 
whether  the  lesions  are  produced  naturally  or  artiliciall}',  and  the 
same  disagreeable  stench  pervades  all  cultures  made  from  them,  espe- 
cially after  these  cultures  have  grown  for  forty-eight  hours  or  longer 
in  the  incubator;  and  it  is  a  remarkable  fact  that  the  same  odor  may 
be  detected  lingering  about  the  carcass  of  a  rabbit  which  has  suc- 
cumbed to  an  inoculation  with  necrosis  bacilli  in  all  cases,  whether  the 
bacteria  were  derived  from  cases  of  foot-rot  in  sheep  or  from  some 
other  source. 

The  following  experiments  were  made  with  tissue  containing  an 
abundance  of  necrosis  bacilli  and  with  mixed  bouillon  cultures  made 
from  the  pus  of  affected  feet. 

Sheep  No.  83  was  inoculated  under  the  skin  of  the  heel  with  mate- 
rial taken  from  the  center  of  a  necrotic  lesion  in  a  rabbit  that  died  as 
a  result  of  the  infection  of  the  necrosis  bacilli.  Here  the  attack  was 
prompt  and  serious.  The  animal  was  unable  to  use  its  foot  by  the 
third  day.  this  degree  of  lameness  lasting  for  fully  a  week.  The 
organism  penetrated  beneath  the  hoof  on  each  toe,  causing  it  toJ>e 
separated  in  each  instance  from  the  tissues  beneath.  A  profuse  dis- 
charge was  constantly  exuding  from  the  point  of  inoculation,  in  which 


Digitized  by 


Google 


FOOT-ROT    OF   SHEEP.  23 

the  long  threads  of  the  necrophonis  bacillus  could  constantl}'  be 
demonstrated. 

Sheep  No.  102  was  inoculated  on  the  foot  by  the  application  of  a 
mixed  bouillcm  culture  that  had  been  taken  direct  from  a  diseased  foot 
and  grown  in  an  incubator  for  forty <eight  hours,  at  a  temperature  of 
35^  C.  Foot-rot  was  well  established  in  the  foot  b^^  the  sixth  day  fol- 
lowing, and  its  course  was  rapid  and  acute. 

Goat  No.  71  was  successfully  inoculated  by  having-  the  skin  of  its 
interdigital  space  bared  by  the  clipping  off  of  the  hair  and  the  exposed 
surface  then  snaeared  with  mixed  bouillon  culture  of  the  third  genera- 
tion. As  a  result  of  this  procedure  the  disease  made  itself  manifest 
on  the  ninth  day,  and  followed  a  typical  course  through  the  various 
stages  of  inflammation,  spreading  ulceration  and  necrosis. 

SiJbciitaneous  irvoculatiojis. — ^In  order  to  teat  the  action  of  the  bacillus 
of  necrosis  when  applied  to  sheep  upon  some  part  of  the  body  other 
than  the  foot,  a  strong,  healthy  sheep  was  inoculated  subcutaneously 
on  the  inner  surface  of  the  thigh  with  1  c.  c.  of  a  bouillon  culture  which 
contained  the  necrophorus  bacillus  in  pure  state. 

A  spreading  area  of  inflammation  resulted  from  this  inoculation, 
making  itself  apparent  upon  the  third  day,  and  gradually  extending 
until  the  animal  became  feverish,  off  its  feed,  and  showed  considerable 
lameness.  In  the  center  of  this  inflamed  area  an  abscess  the  size  of  a 
hen's  egg  developed,  which  ruptured  spontaneously  after  a  few  days' 
duration,  discharging  a  quantity  of  foul-smelling,  yellowish  watery 
pus,  within  which  great  numbers  of  necrophorus  bacilli  were  swarm- 
ing. Recovery  was  rapid  after  the  rupture  of  the  abscess,  and  in 
fifteen  days  after  the  inoculation  all  soreness  had  gone  and  only  a  scar 
remained. 

This  experiment  was  repeated  with  sheep  No.  13  by  inoculating  it 
under  the  skin  of  the  left  shoulder  with  2  c.  c.  of  a  bouillon  culture 
obtained  from  lamb  No.  94.  Six  days  later  a  hard  tumor  three-fourths 
of  an  inch  in  diameter  by  one-half  inch  high  had  developed  at  the  seat 
of  injection.  This  lesion  likewise  remained  localized  without  showing 
any  indication  toward  involving  the  deeper  structures,  and  recovery 
followed  in  nineteen  days. 

Feeding  experiments. — ^Two  sheep  were  selected  for  the  purpose  of 
feeding  cultures  of  the  necrosis  bacillus,  in  order  to  disprove  that  the 
organism  has  any  predilection  for  the  feet  when  ingested  with  the  food. 
These  animals,  Nos.  15  and  84,  each  received  100  c.  c.  of  a  bouillon 
culture  mixed  with  mill  feed  on  three  successive  days.  These  sheep 
were  slaughtered  thirteen  months  and  four  months,  respectively,  after 
the  beginning  of  the  experiment,  but  the  postmoi*tem  examination 
failed  to  reveal  any  indication  of  necrosis  in  any  of  the  tissues, 
although  the  livers  especially  were  subjected  to  careful  examination. 
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Injection  of  filtrates. —In  the  midst  of  successful  inoculations  of 
healthy  sheep  with  artificial  cultures  of  the  organism  concerned  in  the 
production  of  foot-rot,  it  was  deemed  advisable  to  test  the  filtrate  of 
some  of  these  virulent  cultures  to  see  if  there  was  any  ultramicro- 
scopic  organism  to  which  the  disease  could  be  credited,  A  48-hour 
growth  of  a  mixed  bouillon  culture  that  had  been  inoculated  with  the 
pus  from  an  affected  foot  was  divided  into  two  parts,  one  of  which  was 
used  without  alteration,  while  from  the  other  a  filtrate  was  obtained 
by  the  use  of  a  Roux-Chamberland  filter.  The  two  fore  feet  of  a 
healthy  sheep  were  next  prepared  for  inoculation  by  scarifying  the 
interdigital  spaces,  the  same  treatment  being  accorded  to  each  of 
them,  and  the  application  was  at  once  made,  using  on  one  foot  the 
unaltered  mixed  bouillon  culture,  and  on  the  other  some  of  the  filtrate 
derived  from  it.  The  inoculation  with  the  culture  in  which  the 
bacteria  remained  soon  resulted  in  a  serious  case  of  eroding  foot-rot, 
while  the  foot  which  received  only  the  sterile  filtrate  quickly  healed. 
In  order  to  determine  if  the  products  of  the  necrophorus  bacillus 
were  in  any  way  concerned  in  the  production  of  these  lesions  a  similar 
experiment  was  tried.  For  this  purpose  a  rabbit  bouillon  culture 
of  the  necrophorus  bacillus  of  three  da3's'  growth  was  used  by  retain- 
ing a  small  portion  for  direct- inoculation,  while  the  remainder  of  the 
media  was  parsed  through  the  Roux-Chamberland  filter.  When  the 
unfiltered  culture,  which  was  swarming  with  the  above  bacilli,  was 
applied  to  the  scraped  interdigital  space  of  a  foot  it  soon  began  to  pro- 
duce the  inflammation  and  lameness  which  characterize  the  initial  stages 
of  foot-rot,  while  the  foot  which  received  the  filtrate  after  similar 
treatment  remained  unaffected. 

INOCULATION    OF  RABBITS. 

Rabbits  are  the  most  susceptible  animals  to  the  inoculation  of  the 
Bacillus  Deerophorm^  and,  as  LoeflSer  has  stated,  they  also  afford  a 
ready  method  for  isolating  this  organism  from  contaminations.  A 
number  of  rabbits  were  inoculated  subcutaneously,  both  with  the  puru- 
lent discharge  from  a  foot  affected  with  foot-rot,  as  well  as  with  pure 
cultures  of  the  BaciUxLS  n^crophom^^  and  the  chai'acteristic  5'^ellowish 
white  area  of  muscular  necrosis  with  the  peculiar  penetrating  odor 
was  prominent  in  both  instances.  In  the  former  cases  the  animals 
frequently  died  on  the  fourth  or  fifth  day,  probably  as  a  result  of  the 
mixed  infection  present,  but  even  in  these  animals  the  coagulation 
necrosis  of  the  muscles  about  the  point  of  inoculation  and  their  trans- 
formation into  a  putty-like  consistency  was  always  noted.  When  pure 
cultures  were  used  a  rabbit  would  live  from  eight  to  fourteen  days 
when  injected  with  0.5  c.  c.  under  the  skin  of  the  back.  The  result- 
ing lesion  is  fully  described  on  page  19.  It  frequently  happens  when 
life  has  been  prolonged  ten  or  twelve  days  that  metastasis  occurs  from 
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the  local  lesion,  in  which  cases  irregular  yellowish  areas  of  focal 
necrosis  are  observed  most  frequently  in  the  liver,  and  occasionally  in 
the  lungs  and  kidneys.  Microscopic  examination  of  the  tissues  taken 
from  the  affected  area  or  from  those  lesions  in  the  liver  or  lung  that 
had  developed  as  a  result  of  metastasis  shows  the  presence  of  tj-pical 
necrosis  bacilli  in  great  numbers.  In  the  case  of  organic  lesions  these 
organisms  are  seen  to  be  arranged  along  the  l)order  of  the  area  of 
necrosis,  while  the  central  portion  is  amorphous  without  showing  the 
presence  of  any  bacilli.     (See  PI.  2,  fig.  2.) 

INOCULATION   OF   MICE. 

White  mice  may  be  used  in  obtaining  the  necrosis  bacillus  in  purity 
by  inoculating  three  or  four  successively.  However,  their  suscepti- 
bility to  the  organisms  frequently  found  in  foot- rot  makes  them  loss. 
valuable  than  rabbits  for  this  purpose.  The  i-esults  obtained  by  the. 
subcutaneous  inoculation  of  0.1  c.  c.  of  an  emulsion  prepared  from 
the  foot  of  a  sheep  suffering  with  foot-rot  and  of  0.1  c.  c.  of  a  bouil- 
lon culture  of  necrophorus  bacilli  are  practically  the  same  if  the  mouse 
in  the  former  instance  does  not  die  of  some  intercurrent  disease  within 
three  or  four  days  following  the  injection.  The  usual  course  of  the 
disease  in  these  animals  i*anges  from  five  to  eleven  days.  The  first 
indication  noticed  is  a  rapid  emaciation  of  the  mouse,  with  a  rough 
staring  coat  and  a  gradual  drying-up  appearance  of  the  animal.  On 
postmortem  examination  the  point  of  inoculation  was  found  surrounded 
by  the  usual  picture  of  coagulation  necrosis  involving  the  subcutane- 
ous and  muscular  tissues,  and  in  many  cases  involving  the  abdominal 
muscles.  The  internal  organs,  especially  the  liver  and  lungs,  and  in 
one  instance  the  spleen,  showed  small  foci  of  caseation  in  which  necro- 
sis bacilli  were  readily  observed  on  microscopic  examination. 

INOCULATION   OF  GUINEA   PIGS. 

Guinea  pigs  were  inoculated  with  pure  cultures  of  the  necrophorus 
bacilli  both  by  the  subcutaneous  and  intraabdominal  methods,  but 
always  with  negative  results.  Six  animals  were  used  in  each  experi- 
ment and  doses  ranging  from  0.25  to  1  c.  c.  of  a  48-hour  bouillon  cul- 
ture injected  without  producing  any  untoward  effects. 

VIRULENCE   FOR  OTHER   ANIMALM. 

Among  the  many  conditions  in  wliich  the  bacilliLs  of  necrosis  has 
been  found  as  a  producer  of  disease,  Francke'  states  that  it  is  shown 
by  the  writings  of  Bang  that  this  bacillus  is  the  causative  agent  of  a 
troublesome  foot  disease  of  cattle  which,  commencing  as  a  phlegmon- 
ous inflammation  of  the  soft  parts  of  the  foot  close  to  the  horn  of  the 
hoof,  shows  a  tendency  toward  necrotic  degeneration. 

Through  the  results  obtained  by  Bang  after  careful  research,  Francke 
is  enabled  to  state  positively  that  all  of  the  necrotic  and  gangrenous 
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changes  found  in  this  affection  of  cattle  are  due  to  the  invasion  of  the 
bacillus  of  necrosis  following  some  injury  to  the  foot. 

He  also  quotes  Von  Imminger  as  authority  for  the  statement  that 
the  bacillus  of  necrosis  is  the  causative  agent  in  an  infectious  disease 
of  the  feet  of  cattle  which  he  had  studied.  Von  Inmiinger  reached 
the  conclusion  that  there  could  be  no  doubt  of  the  contagiousness  of 
the  disease,  and  from  the  nature  of  the  pathological  changes  always 
present  he  concluded  that  the  bacillus  of  necrosis  was  probably  the 
active  agent  in  promoting  the  spread  and  continuance  of  the  disease. 
He  appears,  however,  to  have  made  no  bacteriological  study  of  these 
•cases. 

Through  Francke's  own  investigations  he  has  found  that  the  bacillus 
of  necrosis  is  very  widely  distributed  by  nature,  and  that  it  is  very 
actively  concerned,  either  alone  or  as  accessory  to  some  other  virulent 
organism,  in  the  development  of  a  number  of  spreading  diseases  among 
the  domestic  animals,  and  that  wherever  found,  its  presence  is  mani- 
fested by  an  erosive  local  destruction  of  tissue. 

In  cattle  and  horses  necrotic  areas  are  sometimes  present  in  lungs  or 
liver,  the  origin  of  which  is  plainly  shown  by  microscopic  examina- 
tion to  be  the  long  threadlike  bacillus  of  necrosis. 

Ernst,*  who  has  made  a  careful  study  of  the  bacillus  of  necrosis, 
.states  that  Bang  was  the  first  to  recognize  the  multiplicity  of  ways  in 
-which  the  pathogenicity  of  the  organism  is  shown.  He  described  it 
as  the  active  factor  in  the  production  of  several  diseases  which  are 
characterized  by  more  or  less  necrotic  destruction  of  tissue,  in  cattle, 
horses,  deer,  hogs,  sheep,  and  kangaroo. 

In  writing  of  malignant  foot-rot  in  cattle,  Hess*^  maintains  that  this 
•disease  is  identical  with  contagious  foot-rot  of  sheep.  In  studying  the 
disease  as  it  appears  in  cattle  he  has  found  that  it  is  caused  ))y  a  micro- 
organism first  described  by  Loeffler,  and  by  him  named  ^^  £a4)iUm 
7}ecrophoru8.^^ 

Nocard  and  Leclainche*  state  that  it  is  permissible  to  consider  that 
foot-rot  of  sheep  is  caused  by  the  bacillus  of  necrosis,  but  they,  like 
Hess,  fail  to  present  any  bacteriological  evidence  for  their  assertion. 

Horne^  has  reported  a  very  interesting  outbreak  of  sore  feet  among 
the  reindeer  of  Norway  from  which  he  has  recovered  the  Bacillm 
7iecroj)Iwrus,     This  author  writes: 

It  is  emphasized  that  the  disease  is  contagious;  it  is  declared  to  be  highly  con- 
tagious. The  malady  appears  to  be  spread  by  healthy  animals  walking  in  the  steps 
of  diseased  ones,  wherti  they  catch  the  infective  principle  from  the  ground  in  email 
sores  or  cracks  in  the  skin. 

ECONOMIC   IMPORTANCE. 

Throughout  the  Middle  West,  where  packing  houses  are  located  in 
many  of  the  largest  cities,  the  sheep-feeding  lYidustry  has  attained 
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large  proportions.  At  points  situated  within  easy  reach  of  the  more 
important  slaughtering  centers  there  have  been  stations  established 
for  the  purpose  of  finishing  off  those  sheep  and  lambs  that  have  been 
shipped  from  the  ranges  farther  west  before  they  had  reached  a  suffi- 
cient degree  of  fatness  to  admit  their  being  dressed  to  advantage.  The 
stations  are  located  within  easy  reach  of  several  of  the  more  important 
stock  yards,  thus  enabling  the  owner  to  take  advantage  of  a  favorjtble 
turn  in  market  quotations,  or  to  supply  any  shortage  that  may  occur 
in  the  receipts  of  a  particular  grade  of  sheep  at  the  yards  with  which 
he  is  associated. 

There  are  several  of  these  places  with  a  capacity  of  over  50,000  sheep 
each,  and  one  near  Chicago  that  can  accommodate  80,000,  as  will  be 
seen  by  the  following  list  of  feeding  stations,  the  total  of  which  shows 
that  683,000  sheep  can  be  finished  for  market  at  one  time.  This  list 
does  not  include  the  vast  numbers  of  animals  that  are  fed  in  the  feed- 
ing stations  of  the  far  West  nor  those  in  bunches  of  500  to  3,000  by 
private  individuals  throughout  the  central  Northern  States. 

Partial  list  of  sfieep^feeding  OatUms  in  the  United  States, 


Location. 


Cftpadty. 


Orand  Island,  Nebr 

Norfolk,  Nebr 

Nickerfion,  Kans ... 

St.  Mai78,  Kans 

Hanover,  Kans 

Columbos,  Nebr  . . . , 

Valley,  Nebr 

Fremont,  Nebr 

Stockdale,  111 

Lafox,  111 

Montflromery,  111 . . . 
KIrkland,  111 


25,000 
25,000 
25,000 
25,000 
8,000 
25,000 
35,0C0 
25,000 
60,000 
60,000 
80,000 
40,000 


Location. 


Piano,  HI 

Specht.  ni 

Rochelle,  III 

Milldale,  111 

Oswego,  111 , 

South  St.  Paul,  Minn 

St.  Anthony  Park,  Minn  . 

Brighton,  Minn 

Trevor,  Wis 


Total  . 


Capacity. 


25,000 
25,000 
20,000 
15,000 
15,000 
40,000 
60,000 
25,000 
25,000 

683,000 


It  is  customary  to  keep  the  animals  closely  penned  during  the  period 
of  their  fattening  at  these  establishments;  in  fact,  they  are  sometimes 
restricted  to  rather  uncomfortably  narrow  quarters.  They  are  divided 
into  lots  of  200  to  600,  to  suit  the  convenience  of  the  feeder,  and  each 
lot  is  provided  with  a  separate  pen  in  which  they  remain  from  the  time 
of  their  arrival  until  sufficiently  finished  to  warrant  the  continuance  of 
their  journey  to  the  packing  house.  In  many  cases  their  grain  is  sup- 
plied to  them  through  ''self-feeders,"  by  which  means  a  supply  is  kept 
constantly  before  them.  Water  is  also  available  at  all  times,  and  the 
incentive  to  active  exercise  is  ver}'  slight,  even  if  the  pen  were  large 
enough  to  allow  unrestricted  movements.  Under  these  conditions  an 
outbreak  of  foot-rot  quickly  assumes  serious  proportions.  While  the 
disease  will  not  of  necessity  spread  from  one  pen  to  an  adjoining  one, 
there  are  several  cases  on  record  where  the  contagion  has  been  so 
thoroughly  disseminated  among  individual  pens  in  which  a  few  infected 
sheep  have  been  placed  that  only  a  small  number  of  its  inmates  escaped 
the  attack.     Inspectors  of  the  Bureau  of  Animal  Industry,   United 
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States  Department  of  Agriculture,  occasionally  find  an  affected  flock 
among  the  arrivals  of  sheep  at  the  various  railway  terminals  in  which 
the  feet  of  as  many  as  75  to  80  per  cent  are  diseased  to  a  greater  or 
lesser  extent.  These  bunches  of  sheep  have  no  doubt  been  run  together 
in  the  feeding  pens,  and  the  percentage  of  diseased  animals  gives  one  a 
very  good  idea  of  the  infectiveness  of  foot-rot  under  these  conditions. 

The  sheep  raiser  or  feeder  who  carries  on  his  business  upon  a  modest 
scale  is  often  just  as  seriousl}^  injured  by  an  outbreak  of  foot- rot  in 
his  flock  as  is  anyone.  His  sheep  run  at  will  over  a  large  portion  of 
his  farm,  and  it  soon  becomes  so  thoroughly  contaminated  bjf 'the 
repeated  passage  of  diseased  feet  that  the  owner  not  only  b^SOtnes 
thoroughly  discouraged  b}'^  the  repeated  failures  of  his  attempts  to 
eradicate  the  contagion  from  the  premises,  but  his  neighboi*s  begin  to 
look  on  him  with  suspicion,  and  in  certain  instances  have  become  so 
aroused  as  to  warn  the  unfortunate  man  against  entering  upon  or 
crossing  their  holdings  until  he  has  succeeded  in  stamping  out  the 
dreaded  plague. 

The  importer  or  breeder  of  choice  registered  sheep  is  frequently 
damaged  materially  by  the  appearance  of  this  disease  among  his  val- 
uable animals.  Foot-rot  occasionally  develops  in  sheep  soon  after 
importation  from  European  countries  in  spite  of  careful  examination  at 
the  time  of  purchase.  In  these  cases  it  is  probable  that  the  virus  had 
become  lodged  in  some  deep  fissure  under  the  horny  covering  of  the 
foot  during  some  previous  exposure,  and  that  it  had  remained  latent 
in  its  hiding  place  until  favoring  conditions  stimulated  its  growth. 
Whatever  the  manner  of  propagating  the  infecting  agent,  the  fact 
remains  that  foot-rot  frequently  manifests  itself  among  flocks  of 
blooded  sheep  while  on  shipboard  en  route  to  this  country,  and  condi- 
tions here  favoring  the  spread  of  the  infection  from  sheep  to  sheep,  it 
is  not  uncommon  for  the  animals  of  certain  pens  to  show  serious 
lameness  b}'  the  time  the  port  of  debarkation  is  reached.  Another 
place  in  which  the  owner  of  improved  sheep  becomes  exposed  to  more 
or  less  danger  of  infection  of  his  best  specimens  is  at  the  live-stock 
shows  of  the  country,  where  his  animals  are  exhibited  side  by  side 
with  sheep  from  widely  scattered  localities.  This  danger,  however, 
is  reduced  to  the  minimum  by  the  excellent  care  given  to  both  animals 
and  pens  while  the  exhibition  is  in  progress.  The  greatest  danger  is 
probably  met  when  the  animals  are  loaded  and  unloaded  over  a  chute 
at  the  railway  station,  which  is  used  by  all  of  the  exhibitors  in  common. 

The  raising  of  Angoi^a  goats  is  also  becoming  an  industry  of  gi-eat 
economic  importance.  Their  value  as  producers  of  mohair,  of  fleece- 
bearing  skins,  and  of  meat,  together  with  their  efiiciency  as  eradica- 
tors  of  bi*ush  and  weeds,  is  bringing  them  into  increasing  favor  with 
practical  American  people,  while  their  beautiful  silky  coats  and  gentle 
dispositions  make  them  very  attractive  as  pets  for  those  who  seek  to 
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derive  pleasure  rather  than  profit  from  them.  At  the  present  time 
large  sums  of  money  are  invested  in  these  animals,  and  individual  flocks 
numbering  thousands  of  animals  are  not  uncommon  in  some  localities. 
An  association  of  breeders  has  been  formed  which  supports  a  registry 
book,  and  live-stock  exhibitions  at  which  the  Angom  forms  a  promi- 
nent feature  are  sure  to  attract  general  interest. 

The  experiments  which  have  been  made  at  this  laboratory  prove 
that  Angora  goats  may  readily  be  inoculated  with  foot-rot  from  sheep, 
and  that  where  sheep  and  goats  are  allowed  to  pasture  together  they 
may  be  indiscriminately  attacked  by  an  invasion  of  this  disease. 

To  what  degree  the  prevalence  of  foot-rot  among  sheep  and  goats 
in  this  country  exists  can  not  be  accurately  stated,  for  the  reason  that 
our  statistics  are  not  suflBciently  numerous  to  furnish  a  basis  for  a 
reasonable  estimate.  Occasional  outbreaks,  especially  the  highly  viru- 
lent ones,  are  reported,  and  in  these  cases  about  three-fourths  of  the 
flock  become  affected.  Owing  to  the  slow,  proti'acted  course  of  the 
disease  and  the  length  of  time  required  for  the  affection  to  pass 
through  a  bunch  of  sheep,  the  losses  occurring  from  the  shrinkage  of 
flesh  in  market  sheep  and  from  the  diminution  of  the  supply  of  milk 
for  the  sucking  lambs  of  the  affected  ewes  reach  material  proportions. 
In  addition  to  these  direct  losses,  the  owner  of  an  infected  flock  of 
full-blooded  animals  is  subjected  to  discouraging  failures  in  his 
attempts  at  selling  off  his  sui-plus  breeding  stock,  as  prospective  buy- 
ers are  naturall}'^  reluctant  to  introduce  lame  animals  into  their  sheep- 
folds.  The  time  and  lal)or  spent  in  the  treatment  of  the  feet  of  an 
infected  flock  should  also  be  brought  forward  in  this  calculation  of 
monetary  loss. 

DIFFERENTIAL   DIAGNOSIS. 

There  are  but  few  pathological  conditions  of  the  feet  of  sheep  or 
goats  that  may  be  mistaken  for  contagious  foot-rot.  When  lameness 
first  makes  its  appearance  in  a  floc^k  there  may  be  some  hesitancy,  how- 
ever, in  determining  the  exact  nature  of  the  trouble.  Lameness  may 
be  primarily  caused  in  these  animals  by  wounds  of  the  feet,  by  puru- 
lent inflammation  of  the  interdigital  space  (so-called  noncontagious 
foot-rot),  by  stoppage  of  the  orifice  of  the  biflex  canal,  by  suppurative 
cellulitis  (cutaneous  abscesses),  or  by  foot-and-mouth  disease,  and  for 
a  time  the  lesions  produced  by  any  one  of  these  causes  may  offer  a 
very  confusing  resemblance  to  those  chai'acteristic  of  the  invading 
.stage  of  foot-rot. 

WOrXDS  OV  THE   FEET. 

It  occasionally  happens  that  in  running  over  fields  or  roads  where 
.sharp  stones  abound  that  sheep  or  goats  will  puncture  the  skin  of  the 
interdigital  space  by  forcing  one  of  the  sharp  edges  of  a  stone  between 
the  claws  of  the  foot.    This  accident  is  not  of  frequent  occurrence, 
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and  the  fever  and  lameness  thus  produced  seldom  last  for  more  than 
a  few  days. 

Another  source  of  injury  to  the  feet  is  seen  where  bush^  or  coarse 
weeds  have  been  cut  off  close  to  the  ground,  leaving  stiff,  dense* 
pointed  stubs  standing  erect,  offering  with  their  firm,  sharp  ends  an 
enduring  menace  to  the  feet  of  all  unwary  passers.  Another  common 
cause  of  accidental  lesions  to  the  feet  of  sheep  is  met  in  or  around 
their  stables,  where  loose  boards,  with  the  projecting  points  of  nails 
sticking  upward  f l-om  their  surfaces,  are  carelessly  left  for  the  flock 
to  run  over  while  passing  to  and  from  their  shelter. 

The  foot  should  be  cleansed  with  a  5  per  cent  carbolic-acid  solution 
when  it  has  been  subjected  to  an  injury  which  leaves  an  open  sore,  and 
in  cases  in  which  the  formation  of  pus  ensues,  this  should  be  liberated 
by  the  use  of  a  clean  knife  or  needle,  after  which  the  application  of 
poultice  supported  by  a  light  soft  bandage  will  be  found  very  bene- 
ficial. 

PURULENT   INPLAMMATION   OF  THE   INTERDIGITAL   BPACB    (FOULS). 

This  condition  is  one  that  is  frequently  met  in  sheep,  and  it  has 
often  been  mistakenly  called  foot-rot.  From  this  faulty  naming  has 
arisen  much  of  the  controversy  over  the  question  of  the  contagious- 
ness of  foot-rot.  Parties  who  have  had  experience  only  with  purulent 
inflammation  of  the  foot,  and  who  have  looked  upon  it  as  foot-rot, 
have  very  reasonably  asserted  that  foot-rot  is  by  no  means  contagious, 
that  it  appears  sporadically,  nia}'^  attack  but  few  members  of  the  flock, 
yields  promptly  to  treatment,  and  nearly  always  makes  its  appearance 
among  sheep  during  their  pasturage  upon  low,  swampy  land.  If  the 
term  foot-rot  is  used  at  all  in  connection  with  purulent  inflammation 
of  the  feet,  it  should  be  qualified  by  calling  the  affection  beiugn  or 
noncontagious  foot-rot,  in  order  to  avoid  all  confusion  with  the  real 
or  contagious  form  of  the  disease.  This  purulent  inflammation  may 
result  from  pasturing  on  wet,  filth)'  grounds  or  on  low,  marshy  lands. 
An  irritation  of  the  cleft  of  the  foot  occurs  which  is  fciiowed  bj-  fis- 
sures in  the  skin  and  a  softening  of  the  horn  resembling  foot-rot.  In 
rainy  weather  sheep  that  are  pasturing  upon  clay  soils  often  accumu- 
late irritating  masses  of  twigs,  stubble,  or  small,  sharp  pebbles  in  the 
interdigital  space  of  the  foot.  These  substances  become  thoroughly 
embedded  in  moistened  clay  and  this  mixture  is  gradually  molded  to 
the  form  of  the  space  between  the  claws  of  the  foot.  In  this  position 
it  will  remain  for  days  unless  removed  by  force,  and  it  may  be  the 
cause  of  serious  inflammation,  suppuration,  and  lameness  so  long  as  it 
retains  its  position  in  this  sensitive  place.  Every  step  of  the  animal 
causes  the  projecting  points  of  the  offending  material  to  cut  deeper 
and  deeper  into  the  adjoining  tissues  of  the  foot.  There  ensues  swell- 
ing above  the  coronet  and  the  whole  of  this  region  becomes  reddened 
and  feverish.     Cases  have  been  noted  where  marsh  grasses  with  their 
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saw-like  edges  have  become  entangled  in  the  cleft  of  the  foot  and  have 
remained  in  position  long  enough  to  set  up  a  painful  irritation  by 
their  constant  friction.  Finally,  on  examining  the  foot  of  a  lame 
sheep  one  may  discover  the  presence  of  none  of  these  pointed  objects, 
and  still  the  inflammation  is  intense.  This  condition  has  been  known 
to  follow  the  entrance  of  particles  of  sand  and  gravel  into  the  cuts, 
cracks,  or  injuries,  and  one  should  always  bear  this  in  mind  while 
looking  for  a  cause  for  lameness,  and  carefully  remove  the  grit  or  dirt 
which  may  be  present.  Sometimes  the  horn,  having  grown  rapidly 
because  of  the  unusual  stimulation,  may  inclose  the  gravel  and  retain 
it  within  the  foot  as  a  constant  source  of  irritation. 

Unless  these  imtating  substances  have  remained  in  position  long 
enough  to  cause  suppuration,  the  only  treatment  required  is  their 
removal.  If  suppuration  has  become  established  the  antiseptic  treat- 
ment previously  recommended  for  wounds  of  the  foot  will  be  found  to 
give  admii*able  results. 

STOPPAGE  OF  THE   BIFLEX   CANAL. 

Sheep  and  goats  are  provided  with  a  secretory  gland  called  the  inter- 
ungulate  or  biflex,  situated  among  the  tegumentary  tissues  of  the  leg 
just  above  the  separation  of  the  digits.  The  orfice  of  the  little  vessel 
that  leads  from  this  gland  may  be  plainly  seen  upon  spreading  the 
toes  apart.  The  secretion  of  the  interungulate  gland  is  of  an  oily 
nature  and  serves  as  a  lubricant  for  all  tissues  in  the  cleft  of  the  foot 
that  are  subjected  to  friction  during  the  progression  of  the  animal. 
In  the  healthy  normal  foot  the  functions  of  this  little  secretory  organ, 
are  carried  on  unnoticed,  but  it  occasionally  happens  that  mud,  sand^ 
or  some  other  gritty  substance  becomes  forced  up  into  the  biflex  canal 
and  lodges  there,  not  only  choking  up  the  excretory  passage  of  the 
gland  above,  but  also  causing  inflammation  of  the  walls  of  the  canal,, 
which  may  develop  into  extensive  suppumtion  and  serious  lameness. 

This  affection  may  be  distinguished  from  contagious  foot-rot  bj'^  the 
fact  that  the  ulceration  does  not  tend  to  invade  the  tissues  beneath  the 
horny  covering  of  the  foot,  nor  does  it  assume  an  infectious  character. 

The  orifice  of  the  canal  should  be  opened  by  thorough  washing,  after 
which  it  may  be  dressed  with  a  poultice  held  in  place  by  the  applica- 
tion of  a  soft  bandage.  Should  the  suppuration  have  become  so  deeply 
seated  that  it  will  not  yield  to  washing  it  may  be  found  necessary  to 
lance  the  part  in  order  that  a  passage  may  be  provided  for  the  escape 
of  the  imprisoned  pus.  A  knife  with  a  small  keen  blade  should  be 
used  in  this  operation,  and  it  should  be  carefully  cleaned  both  before 
and  after  using.  Poultices  should  ialways  be  applied  to  feet  that  have 
required  surgical  relief,  and  the  bandages  ought  not  to  be  permanently 
removed  until  the  wound  has  healed  over,  superficially  at  least,  as  it 
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Avill  ^ive  valuable  assistance  to  the  healing  process  by  keeping  dirt 
from  entering  the  injured  areas. 

flUPPURATIVE   CELLULITIS  (CITANEOUS  ABSCESSBS). 

Stockmen  whose  cattle  and  sheep  are  obliged  to  pass  daily  through 
muddy  yards  or  pens,  especially  if  the  mud  is  so  deep  that  pa-ssage 
requires  laborious  wading,  sometimes  notice  the  eruption  of  sores, 
varying  in  size  from  the  diameter  of  a  millet  seed  to  that  of  a  silver  dol- 
lar, upon  the  lower  extremities  of  animals  subjected  to  such  conditions. 
These  sores  may  appear  just  above  the  coronet,  farther  up  in  the 
region  of  the  ankle,  or  still  higher  until  the  skin  near  the  knee  becomes 
the  seat  of  the  lesion. 

The  first  indication  of  the  trouble  will  be  an  erection  of  the  hair 
over  the  affected  area,  quickly  followed  by  swelling  of  the  part,  and 
acQompanied  by  a  marked  rise  in  the  body  temperature  of  the  animal, 
Joss  of  appetite,  sluggishnesti,  and  rapid  wasting  of  condition. 

As  the  disease  advances,  each  of  the  inflamed  areas  develops  a  typ- 
ical abscess,  containing  creamy  pus  with  a  very  offensive  odor.  At 
this  stage  it  is  sometimes  discovered  that  one  or  more  of  these  abscesses 
have  become  established  beneath  the  coronary  band  or  even  beneath 
the  horny  wall  of  the  foot,  although  in  the  majority  of  cases  the 
lesions  are  all  confined  to  areas  above  the  foot,  wliere  the  leg  has  a 
thick  hairy  covering.  Should  these  find  lodgment  in  the  tissues  of  the 
foot  the}^  may  be  mistaken  at  first  for  indications  of  contagious  foot 
rot.  But  the  discovery  in  this  region  of  a  <»ircumscribed  abscess  filled 
with  pus,  with  the  simultaneous  appearance  of  similar  abscesses 
beneath  the  skin  of  the  leg  will  at  once  prove  to  the  owner  of  the 
flock  that  the  trouble  is  an  outbreak  of  cutaneous  abscesses  and  not  an 
.attack  of  contagious  foot- rot. 

Although  this  disease  yields  readily  when  proper  treatment  is 
applied  during  the  early  part  of  its  development,  it  will  often  teraai- 
nate  fatally  if  neglected.  The  skin  of  the  lower  part  of  the  leg  is 
comparatively  thick  and  resistant,  and  in  consequence  the  abscesses 
seldom  open  spontaneously,  but,  spreading  to  the  adjoining  subcu- 
taneous tissues,  assume  an  eroding  character  which  permits  the 
absorption  of  their  products  by  the  blood  vessels,  and  general  septic- 
emia and  death  result.  Investigations  from  a  bacteriological  stand- 
point, especially  those  of  Moore*  and  Voges*,  prove  the  constant 
presence  of  pyogenic  streptococci  in  the  abscesses  of  the  skin,  and  the3' 
are  undoubtedly  the  cause  of  the  affection. 

In  many  instances  it  has  been  found  that  the  removal  of  the  flock 
from  their  muddy  surroundings  to  dry,  clean  quarters  has  the  desired 
effect  of  checking  the  spread  of  the  disease.  More  advanced  cases 
demand  that  tho  abscesses  be  opened  surgically  and  thoroughly  cleaned 
with  an  antiseptic  solution,  after  which  rapid  healing  usually  follows. 
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FOOT-AND-MOUTH   DI8EA8B. 


This  country,  most  fortunately,  has  never  experienced  a  serious  out- 
break of  foot-and-mouth  disease  in  sections  in  which  the  sheep  industry 
forms  an  important  factor  in  agricultural  activities.  It  is  one  of  the 
scourges  of  European  countries,  and  the  annual  reports  of  outbreaks 
of  contagious  diseases  in  these  lands  show  what  a  firm  footing  the  dis- 
ease has  gained  among  their  flocks  and  herds. 

Should  an  invasion  of  this  disease  ever  be  mistaken  for  foot-rot  in 
sheep,  the  illusion  will  not  be  one  of  long  duration.  The  eruptions 
which  appear  upon  the  feet  of  sheep  in  an  attack  of  foot-and-mouth 
disease  may,  during  the  invasive  period  of  the  outbreak,  bear  a  close 
resemblance  to  those  of  foot-rot,  but  they  are  more  superficial  in  their 
effect,  being  devoid  of  the  deep-seated,  erosive  passages  which  charac- 
terize the  foot-rot  lesion,  and  for  this  reason  they  are  far  more  tran- 
sient, disappearing  voluntarily  .when  the  disease  has  run  its  course  in 
all  cases  in  which  the  attack  reaches  a  favorable  termination.  The 
lesions  of  foot-and-mouth  disei^se  are  more  plainly  to  be  seen^  the 
destructive  processes  frequently  extending  up  abov«  the  cleft  of  the 
foot  in  front  or  rear  into  plain  vie^  of  the  examiner.  In  uncomplicated 
cases  there  is  never  any  tendency  to  fungoid  growths,  and  the  struc- 
ture of  the  hoof  retains  its  normal  formation  and  does  not  become  soft 
or  crumbling,  as  it  frequently  does  after  an  attack  of  foot-rot.  The 
primary  attack  of  foot-and-mouth  disease  is  usually  evidenced  b}^  the 
simultaneous  affection  of  at  least  three  of  the  feet  of  the  animal.  The 
infection  spreads  more  rapidly  through  the  flock,  and  not  to  the  sheep 
alone,  but  to  the  cattle  and  hogs  which  are  permitted  to  mingle  with 
them.  In  addition  to  the  eruptions  on  the  feet  the  sheep  suffering 
from  foot-and-mouth  disease  will  occasionally  show  reddened  patches 
upon  the  membranes  of  mouth  and  lips  which  speedily  develop  into 
blisters  of  varying  sizes.  The  tongue  may  be  affected  in  the  same 
manner.  These  blisters  soon  rupture,  leaving  raw,  open  sores.  The 
teats  and  udders  of  affected  ewes  are  frequently  the  seat  of  like  erup- 
tions. The  temperature  of  the  animal  shows  marked  elevation  during 
the  invasion  of  the  trouble  (106°  F.),  but  this  does  not  persist  after 
the  nipture  of  the  vesicles.  Lesions  of  the  mouth  are  not  so  constant 
in  sheep  as  they  are  in  members  of  the  bovine  family. 

A  number  of  European  writers  have  in  the  past  insisted  that  con- 
tagious foot-rot  of  sheep  does  not  exist  independently  of  foot-and-mouth 
disease;  but  the  very  fact  that  contagious  foot-rot  has  for  years  been 
more  or  less  prevalent  among  American  sheep  without  ever  having 
given  rise  to  foot-and-mouth  disease  among  the  cattle  and  hogs  of  the 
same  farms  offers  the  most  conclusive  evidence  that  the  diseases  are 
independent  one  from  the  other  and  that  they  have  their  origin  in  sep- 
arate, specific  organisms. 
7963— No.  63—04 3 
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At  a  gathering  of  veterinarians  held  in  Saxony  an  address  was  given 
by  Martens  *®  in  which  he  claimed,  in  direct  opposition  to  the  views 
held  by  a  majority  of  his  colleagues,  that  malignant  foot-rot  of  sheep 
was  by  no  meiins  the  same  malady  as  foot-and-mouth  disease.  In  the 
course  of  his  remarks  he  said  that  the  malignant  foot-rot  of  sheep  has 
been  known  in  Europe  for  more  than  a  century  and  has  occurred  on 
many  sheep  farms  throughout  all  Germany,  where  it  has  proved  to  be 
a  plague  which  has  caused  great  damage.  In  some  of  the  flocks  it  had 
existed  for  many  years  in  spite  of  all  attempts  at  its  eradication. 

In  discussing  the  similarity  of  characteristics  which  exists  between 
foot-and-mouth  disease  of  sheep  and  contagious  foot-rot  in  the  saiue 
species  of  animal,  Martens"  says  that  rapidity  of  spread  of  an  out- 
break among  the  animals  of  a  flock  is  not  always  a  cei1»in  indication 
that  the  disease  in  question  is  foot-and-mouth  disease,  as  he  ha^  seen 
over  30  per  cent  of  a  flock  attacked  with  foot-rot  in  the  course  of  a 
single  week  during  a  season  of  warm,  Bumid,  or  stonuy  weather. 

PREVENTtON. 

The  prevention  of  foot-rot,  a  matter  of  absorbing  interest  to  the 
sheep  owner,  may  be  successfully  attained  by  means  of  cai-eful 
management. 

When  purchases  of  sheep  are  to  be  added  to  a  healthy  flock  the 
buyer  can  not  exercise  too  great  caution  in  his  examination  of  the 
newcomers,  and  holding  them  for  a  few  days  in  isolated  quarters 
before  permitting  them  to  join  the  main  flock,  may  prove  to  be  time 
and  effort  well  spent.  Another  precaution  which  will  in  some  cases 
prove  beneficial  may  be  found  in  the  regular  examination  at  stated 
intervals  of  the  feet  of  each  member  of  the  flock,  and  the  removal  of 
all  excessive  growths  of  horn.  A  large  percentage  of  lameness  in  the 
horse  is  duo  to  an  ''unbalanced  foot,"  and  the  first  step  in  treatment 
should  always  be  the  paring  of  the  hoof,  or  the  formation  ef  the  shoe 
in  such  a  manner  that  the  foot  of  the  horse,  while  he  is  sfcinding  at  ease, 
will  be  perfectly'  level  in  its  relation  to  the  floor  surface  upon  which 
he  is  standing.  The  same  rule  holds  good  in  an  application  to  the 
ovine  race.  Overgrown  hoofs  should  be  so  trimmed  that  the  plantar, 
or  wearing,  surface  of  the  foot  will  present  a  natural  angle  to  the 
direction  of  the  bony  shaft  of  the  leg,  and  all  supei-fluous  length  of 
toe  should  be  removed.  Overgrown  toes  frequently  tend  to  forcibly 
spread  the  hoofs  apart,  the  tension  thus  produced  leading  in  many 
cases  to  strained  tendons  and  to  lessening  of  the  natural  resistance  of 
the  tissues  of  the  region  to  injury. 

A  great  amount  of  vital  energy  is  unnecessarily  expended,  in  walking 
by  a  sheep  with  overgrown  toes,  especially  if  the  animal  is  kept  in 
yards  or  pens  where  cornstalks  or  other  coarse  litter  are  allowed  to 
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accumulate,  or  if  it  is  pastured  in  .stubble  fields  or  where  the  gi-a^s  has 
become  long  and  tangled. 

The  heels  of  the  hoofs  seldom  require  any  cutting,  and  the  labor  of 
trimming  may  consequently  be  entirely  expended  upon  the  toe.  Soak- 
ing the  feet  for  a  time  will  be  found  to  soften  hoofs  that  are  at  first 
too  hard  to  yield  readily  to  the  knife.  It  will  bo  found  satisfactory', 
where  piticticable,  to  select  a  time  for  trimming  the  hoofs  when  the 
Hock  ipay  be  brought  up  to  the  pens  directly  from  an  excursion 
through  wet  grass.  The  early  morning  following  a  heavy  fall  of  dew 
is  frequently  selected  for  this  purpose,  or  the  work,  if  not  neglected 
too  long,  may  be  deferred  until  a  suitable  rainy  day. 

Should  the  infection  of  foot-rot  have  been  introduced  into  a  sheep 
yard  trimming  of  the  feet  will  not  prevent  the  spread  of  the  disease, 
except  as  it  indirectly  assists  nature  in  keeping  the  cleft  of  the  foot 
free  from  dirt,  and  the  wise  shepherd  will  not  relax  his  vigilance  at  the 
time  of  admitting  fresh  arrivals  upon  his  premises,  as  it  is  at  that  time 
that  he  may  most  easily  prevent  the  spread  of  this  disastrous  malady 
among  his  health}'  animals. 

Experience  has  shown  that  sound  sheep  may  be  safely  pastured  on 
land  that  has  previously  been  occupied  by  sheep  suffering  from  foot- 
rot,  provided  that  a  winter's  frosts  have  been  allowed  to  intervene. 
The  contagion  of  the  disease  seems  to  be  effectively  subdued  by  this 
means,  and  pastures  that  have  become  contaminated  one  season  may 
be  considered  safe  for  their  customary  usage  during  the  following 
season.  The  sheepfold,  however,  must  be  carefully  disinfected  to 
prevent  the  recurrence  of  the  disease,  as  this  bacillus  will  retain  its 
virulence  under  suitable  conditions  in  or  around  stables  for  several 
years.  The  walls,  mcks,  and  troughs  should  be  sprinkled  with  a  solu- 
tion containing  1  pound  of  pure  carbolic  acid  to  5  gallons  of  water,  to 
which  enough  lime  has  been  added  to  make  the  spi*ayed  area  conspicu- 
ous. The  manure  and  4  inches  of  the  surface  soil  should  be  removed 
and  spread  on  a  field  that  is  to  be  tilled.  In  turning  sheep  on  gmss 
care  should  be  taken  to  avoid  low,  marshy,  or  boggy  lands,  and  to  keep 
them,  if  possible,  on  high,  dry  pastures. 

TREATMENT. 

One  of  the  first  steps  to  be  taken  in  the  treatment  of  a  flock  of  sheep 
affected  with  foot-rot  is  to  separate  all  that  are  in  any  degree  diseased 
from  those  that  are  healthy.  After  this  has  been  accomplished  much 
will  depend  upon  the  stage  which  the  disease  has  reached  among  the 
animals  of  the  flock  in  determining  upon  further  action.  Should  the 
disease  be  in  its  earliest  stage,  with  but  few  animals  affected,  it  will 
doubtless  be  found  suflScient  treatment  for  those  that  appear  sound 
to  pass  them  through  a  shallow  trough  containing  a  solution  composed 
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of  1  pound  of  chloride  of  lime  to  each  12  quarts  of  water.  This  solu- 
tion should  have  a  depth  of  at  least  4  inches  in  the  trough,  and  the 
animals  should  be  made  to  pass  through  it  slowly,  allowing  time  for 
the  mixture  to  apply  itself  thoroughly  to  all  the  cracks  and  fissures  of 
the  feet.  Instead  of  the  mixture  of  chloride  of  lime,  a  solution  com- 
posed of  1  part  of  carbolic  acid  crystals  to  every  30  parts  of  water, 
or  1  pound  of  pure  carbolic  acid  to  4  gallons  of  water,  may  be  used  as 
a  foot  bath  for  the  sound  part  of  the  flock. 

The  trough  used  in  this  operation  may  be  of  wood,  tightly  con- 
structed, 20  inches  in  width,  and  a  foot  or  more  in  depth.  The  length 
should  be  proportioned  to  the  size  of  the  flock  to  be  treated.  For 
small  lots  that  are  accustomed  to  being  handled,  the  trough  need  not 
be  over  6  feet  in  length.  In  such  cases,  however,  the  animals  should 
he  allowed  to  stand  for  a  moment  in  the  solution  before  passing  out. 
A  greater  length  of  trough  would  necessitate  the  preparation  of  a 
larger  amount  of  fluid,  and  consequently  would  entail  greater  expense. 
Where  a  large  number  of  sheep  is  to  be  treated  the  trough  should 
not  be  less  than  20  feet  in  length.  Hurdles  or  portable  racks  may  be 
so  arranged  by  the  sides  of  the  trough  and  along  the  pathway  lead- 
ing to  it  that  each  animal  may  be  obliged  to  pass  through  the  bath 
with  but  very  little  urging. 

After  this  treatment  has  been  applied  to  the  sound  part  of  the  flock, 
they  should  be  at  once  placed  in  fresh,  uncontaminated  quarters. 
Although  they  are  not  likely  to  show  any  evidences  of  the  disease  after 
being  treated  in  this  way,  the  owner  or  shepherd  should  not  neglect 
them,  but  diould  closely  watch  for  any  signs  of  lameness,  and  when 
discovered  the  affected  animals  should  be  promptl}^  removed  and  sub- 
jected to  more  careful  treatment.  In  case  the  flock  from  which  the 
healthy  sheep  were  separated  is  badly  diseased,  it  would  be  advisable 
to  have  the  sound  animals  pass  through  the  bath  as  described  above  on 
several  occasions.  This  may  be  done  ever}'^  second  day  until  three  or 
four  treatments  have  been  applied,  special  care  being  taken  in  the 
meantime  to  provide  fresh,  clean  quarters  for  the  animals,  completely 
separated  from  the  diseased  portion  of  the  flock. 

While  selecting  treatment  for  that  portion  of  the  flock  in  which  the 
disease  has  become  actuall}'  established,  it  should  be  remembered  that 
the  principal  requisites  are  to  lay  bare  the  affected  surfaces  and  to 
destroy  the  infectious  matter  which  has  lodged  upon  them.  The 
remedy  which  will  accomplish  this  most  readil}^  and  at  the  same  time 
without  giving  rise  to  harmful  secondary  conditions  is  evidently  the 
one  that  should  be  given  the  preference. 

The  bacteria  to  which  the  disease  is  due  yield  very  readily  to  the 
application  of  disinfectants,  and  the  trouble  which  so  many  sheep  men 
have  experienced  in  the  eradication  of  foot-rot  from  their  flocks  must 
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have  been  due  to  a  failure  to  expose  properly  the  affected  surfaces  to 
the  action  of  the  applied  remedy. 

During  the  present  coui-se  of  experiments  many  of  the  feet  in  which 
disease  had  been  purposely  produced  have  been  healed  up  as  soon  as 
the  true  course  of  the  affection  had  become  evident,  so  as  to  avoid 
unnecessary  lameness;  and  in  these  cases  it  was  found  that  all 
advancement  of  the  disease  processes  promptly  stopped  upon  the 
application  of  a  5  per  cent  solution  of  carbolic  acid,  a  few  applications 
usually  proving  sufficient  In  these  cases,  however,  it  must  be  admitted 
that  the  conditions  for  successfully  healing  the  lesions  were  far  more 
favorable  than  those  which  surround  the  average  diseased  flock  upon 
the  farm.  In  the  first  place,  the  erosions  had  not  extended  very  deeply 
into  the  foot,  and,  secondly,  the  animal  was  not  allowed  to  run  in  a 
muddy  yard,  but  was  kept  upon  a  dry  stable  floor.  The  instances 
serve  to  prove,  however,  that  the  remedy'  need  not  be  very  poisonous 
or  caustic  to  produce  the  desired  results,  and  to  emphasize  the  fact 
that  one  must  constantly  aim,  while  treating  foot-rot  in  sheep,  to 
expose  the  diseased  areas  to  the  action  of  the  disinfectant  used. 

Treatment  of  the  affected  animals  should  not  be  deferred,  as  more 
satisfactory  results  will  be  obtained  by  attacking  the  outbreak  as  soon 
as  discovered  than  can  be  expected  if  the  disease  is  permitted  to  spread 
among  the  flock  or  to  penetrate  deeper  into  the  tissues  of  the  affected 
feet.  This  is  accepted  as  a  very  practical  fact  by  the  English  shep- 
herds who  attend  shipments  of  thoroughbred  sheep  on  their  transat- 
lantic voj'age  to  this  countr}*^  for  breeding  purposes.  The  statement 
is  made  by  them  that  none  but  negligent  or  inexperienced  sheplTerds 
will  ever  allow  foot-i*ot  to  spread  through  a  flock  of  which  they  are  in 
charge,  as  thorough  trimming  and  antiseptic  treatment  of  the  hoof  of 
the  first  animals  seen  to  be  lame  will  surely  save  the  balance  of  the 
sheep  from  an  attack. 

The  treatment  already  suggested  for  the  sound  portion  of  the  flock 
will  be  found  very  efficacious  for  early  stages  of  the  disease,  but  after 
the  animal  has  become  ndore  seriously  affected  one  should  carefully 
examine  each  of  its  feet,  and,  if  necessary,  pare  away  all  shredded  or 
loosened  portions  of  the  horny  tissue.  This  will  often  prove  to  be  a 
very  laborious  undertaking,  but  the  operator  should  persist  until  the 
loosened  horn  has  been  thoroughly  removed  and  all  of  the  ulcerous 
fissures  have  been  exposed. 

The  foot  must  be  caref ulh'^  cleaned  and  every  portion  of  loosened 
and  detached  horn  cut  away,  as  the  homy  tissue  once  separated  from 
the  sensitive  parts  beneath  will  never  unite  with  them  again,  but  will 
remain  as  a  source  of  pain  and  inflammation  and  also  a  protection  for 
the  disease-producing  organisms  while  they  attack  and  destroy  the 
internal  structures.    Should  fungoid  granulations  be  met  the}'  should 
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be  removed  with  a  knife  or  pair  of  curved  scissors.  All  clippings 
and  trimmings  that  are  removed  from  the  diseased  feet,  whether  com- 
posed of  bits  of  horn,  shreds  of  tissue,  or  fungoid  growths,  should  be 
carefully  gathered  up  and  burned  or  disinfected,  as  they  may  serve  to 
spread  the  disease  further  if  left  where  passing  sheep  may  come  in 
contact  with  them. 

If  this  work  has  been  thoroughly  done,  standing  the  sheep  for  ten 
minutes  in  a  strong  solution  of  copper  sulphate  (blue  vitriol)  made  as 
warm  as  can  be  borne  by  the  hand,  will  in  most  cases  effect  a  cure. 
This  solution  may  be  prepared  by  dissolving  4  pounds  of  copper  sul- 
phate in  5  gallons  of  warm  water.  The  footbath  should  be  repeated 
if  necessary. 

An  attendant  should  remain  stationed  by  the  side  of  each  sheep 
whose  feet  are  badly  affected  to  prevent  the  animal  from  lying  down 
while  it  is  in  the  copper-sulphate  solution,  as  sheep  of  this  class, 
because  of  the  pain  produced  during  their  efforts  to  stand,  are  liable 
to  drop  to  their  knees  or  even  to  lie  down  in  the  trough  during  tie 
application  of  the  treatment.  Soft  bandages  should  be  applied,  after 
the  sheep  are  removed  from  the  footbath,  to  all  feet  that  have  required 
deep  cutting,  not  only  for  the  purpose  of  protecting  the  sensitive 
tissue  from  becoming  bruised,  but  in  order  that  particles  of  dirt  may 
be  kept  from  the  raw  surfaces,  and  that  nature  may  be  assisted  in 
the  formation  of  new  protective  coverings. 

It  sometimes  happens  that  the  disease  assumes  an  aggravated  form 
in  several  of  the  sheep,  involving  the  deeper  sensitive  tissues  and 
nece?>sitating  the  application  of  hand  dressings  to  the  feet.  In  such 
cases  all  the  loose  and  diseased  tissue  should  be  cut  away  and  the 
affected  parts  washed  thoroughly  with  a  5  per  cent  solution  of  carbolic 
acid.  An  antiseptic  astringent  powder,  consisting  of  4  parts  of  car- 
bolic acid,  2  parts  of  tannic  acid,  and  94  parts  of  exsiccated  alum,  is 
then  dusted  upon  the  ulcerated  surfaces,  and  a  bandage  applied  to  afford 
the  parts  the  desired  amount  of  protection. 

The  most  earnest  efforts  should  be  made  to  conquer  the  disease 
before  the  advent  of  warm  weather,  as  it  will  be  found  more  difficult 
to  deal  with  during  the  latter  period.  On  the  contmry,  cold  weather 
and  dry  seasons  are  unfavorable  for  the  development  or  spread  of  the 
disease,  although  they  will  not  cure  it. 
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STATE  STOCK  BREEDERS'  ASSOCIATIONS. 

By  Gborge  M.  Rommel,  B.  8.  A., 
Expert  in  Animal  Husbandry,  Bureau  of  Animal  Industry, 

The  organizations  of  breeders  of  domestic  animals  in  the  United 
States  are  divisible  into  two  general  groups — those  whose  purpose  is 
the  advancement  of  the  industry  in  general,  regardless  of  breed  dis- 
tinctions, and  those  devoted  to  the  interests  of  one  breed  only.  These 
groups,  in  turn,  are  each  divisible  into  two  classes — the  former  being 
made  up  of  those  whose  purpose  is  principally  educational  or  mainly 
protective,  the  latter  being  composed  of  asvsociations  of  an  educational 
nature  and  those  for  the  registration  of  breeding  stock. 

The  former  class  is  devoted  solely  to  the  improvement  ("ameliora- 
tion," as  the  French  stockmen  sa\')  of  the  live  stock  of  the  country  as 
a  whole.  Stockmen  bond  themselves  together  and  meet  annually  or 
semiannually  to  discuss  the  conditions  of  the  industry,  the  problems 
confronting  them,  and  ways  and  means  to  solve  these  problems.  At 
these  meetings  experts  are  often  asked  to  address  the  associations  on 
scientific,  economic,  or  legislative  phases  of  the  industry,  and  the  con- 
ventions are  rallying  places  for  stockmen  and  their  friends;  and  beyond 
doubt  they  act  as  a  great  impetus  to  progress  and  improvement. 
Educational,  protective,  and  strictly  economic  purposes  have  been 
considered  in  formulating  the  rules  by  which  these  organizations  are 
guided.  In  the  corn  belt  we  find  associations  whose  purpose  is  simply 
to  hold  an  annual  meeting  where  various  subjects  are  discussed,  and 
not  infrequently  they  collect  statistics  relating  to  the  industry  and 
wield  more  or  less  power  in  formulating  legislation  in  their  respective 
States.  In  the  far  West  and  Southwest  the  most  powerful  associations 
of  this  kind  are  found.  These  are  especially  organized  for  protective 
purposes,  and  the  police  work  which  they  perform  often  receives  by 
far  the  largest  share  of  their  attention.  The  enforcement  of  the  stock 
laws  of  their  States,  the  registration  of  brands,  the  employment  of 
inspectors  and  agents  of  various  kinds,  and  the. campaign  against 
cattle  rustlers  and  horse  thieves  give  them  ample  opportunity  for 
development. 

The  breed  associations  form,  in  a  sense,  a  sef>arate  group  from  those 
just  mentioned.  The  State  organizations  are  generally  established 
solely  for  the  purpose  of  advertising  special  breeds  of  stock.     How- 
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ever,  subjects  of  general  interest  are  UHually  diHCUHsed  at  the  meetings. 
Frequently,  too,  these  organizations  have  records  for  the  registration 
of  pedigrees.  This  has  been  especially  true  in  the  case  of  several 
State  sheep  ])reeders'  associations.  The  transition  from  one  of  these 
institutions  to  a  full-fledged  pedigree  record  association  of  national 
scope  is  thus  seen  to  be  an  easy  one.  The  latter  organizations  are, 
one  might  say,  the  keystone  in  the  structure  of  our  purebred  stock 
breeding.  Their  records  are  developed  to  a  very  complete  extent, 
and  they  represent  to  the  breeder  his  safeguard  against  inferior  ani- 
mals, haphazard  methods,  and  mongrel  blood.  Managed  by  broad- 
minded,  conscientious,  and  conservative  men,  they  are  of  untold  value 
to  the  animal  husbandry  of  the  country. 

It  is  apparent  that  if  all  the  classes  of  associations  of  stockmen 
were  discussed  in  an  adequate  manner  the  subject  could  not  be  handled 
within  the  scope  of  an  article  of  reasonable  length.  For  this  reason 
it  has  seemed  advisable  to  limit  the  scope  of  this  article  to  those  which 
are  organized  for  the  improvement  of  live  stock  in  general,  regardless 
of  breed  distinctions;  and  this  apology  is  made  for  the  apparent  neg- 
lect to  recognize  the  importance  of  the  breed  and  record  associations, 
reserving  a  discussion  of  them  for  a  later  article. 

The  general  live  stock  associations,  then,  ma}'  be  regarded  as  edu- 
cational and  protective.  Associations  like  the  Pennsylvania,  Illinois, 
and  California  live  stock  breeders'  associations,  the  Southern  Live 
Stock  Association,  the  Ohio  Horse  Breeders'  Association,  etc.,  belong 
to  the  foiiner  class,  the  Cattle  Raisers'  Association  of  Texas  and  the 
Northwestern  and  Montana  Stock  Growers'  Associations  to  the  latter. 
Regarding  the  business  of  their  members,  we  may  make  another  classi- 
fication and  call  these  organizations  general  associations  composed  of 
breeders  of  all  classes  of  stock  and  special  class  associations  composed 
of  the  breeders  of  a  particular  class  of  stock.  The  Pennsylvania,  Illi- 
nois, California,  Western  South  Dakota,  and  Montana  associations 
mentioned  come  under  the  former  head,  the  Texas  and  Ohio  associa- 
tions under  the  latter. 

The  rules  governing  these  organizations  are  quite  similar,  and  the 
points  of  difference  easily  noted.  The  usual  forms  for  the  govern- 
ment of  legislative  bodies  have  been  used  in  formulating  their  consti- 
tutions. For  example,  most  of  them  are  managed  by  some  sort  of  an 
executive  conmiittce,  composed  generall}'  of  the  officers  and  three  or 
more  additional  members  chosen  by  the  association.  The  usual  offi- 
cers are  a  president,  one  or  more  vice-presidents,  a  secretar\',  and  a 
treasurer,  the  two  latter  offices  being  often  merged  with  very  good 
results.  Mone}'  received  is  usually  paid  to  the  secretary  and  by  him 
to  the  treasurer  when  the  two  offices  are  separate,  and  the  account^ 
and  re(H>rds  of  these  officers  are  usually  audited  at  annual  meetings  by 
a  committee  especially  appointed  for  that  purpose.     The  publication 


Digitized  by 


Google 


STATE    STOCK    BREEDERS     ASSOCIATIONS.  7 

of  a  report  is  always  a  useful  feature.  It  is  generally  under  the  aus- 
pices of  the  secretary,  aud  includes,  besides  the  regular  business  pro- 
ceedings, a  full  report  of  the  meetings  held,  addresses  given,  etc. 
Details,  however,  are  presented  in  the  following  pages,  the  intention 
here  being  made  to  present  the  characteristic  differences  peculiar  to 
bodies  organized  for  a  special  purpose  rather  than  all  the  details  of 
organization,  which  will  readily  occur  to  one  familiar  with  parlia- 
mentary law. 

The  material  from  which  these  notes  have  been  drawn  is  the  constitu- 
tions of  the  different  associations,  and  it  is  very  much  to  be  regretted 
that  a  review  of  all  of  them  can  not  be  presented.  The  Bureau  of 
Animal  Industry  requested  the  secretaries  of  all  such  associations  in 
the  United  States  to  furnish  copies  of  their  constitutions  for  this  pur- 
pose, but  many  failed  to  respond.  Those  which  were  received  are 
discussed  in  this  article.  It  is  probable,  however,  that  the  number  is 
sufBcientl}'  large  to  include  the  necessary  features  of  a  State  stock 
breeders'  association  in  any  section  of  the  country.  The  at^knowl- 
3dgments  of  the  Bureau  are  due  those  officers  who  responded  to  its 
request. 

EDT7CATI0NAL  ASSOCIATIONS. 

The  majority  of  the  State  live  stock  associations  are  primarily  edu- 
tional.  For  example,  the  object  of  the  California  Live  Stock  Breeders' 
Association  is  ''to  encourage  the  breeding  of  purebred  live  stock,  to 
improve  the  breeds  of  domestic  animals  in  California,  to  secure  ade- 
(^uate  recognition  of  our  animal  industry  from  the  State  legislature 
and  public  officers,  to  provide  for  a  comprehensive  plan  of  agricultural 
education,  to  collect  live-stock  statistics  and  disseminate  information 
respecting  the  superiority  of  purebred  animals,  to  hold  live-stock  con- 
ventions, to  promote  live-stock  exhibitions,  to  enlarge  the  usefulness 
of  the  States  fair,  and  in  general  to  contriliute  to  the  importance  of 
California  as  a  live-stock  breeding  renter."  The  Hawaiian  Live  Stoek 
Breeders'  Association  has  undertaken  the  publication  of  a  herdbook 
in  which  shall  be  registered  the  purebred  animals  bred  upon  or 
imported  into  the  Territory.^ 

The  Illinois  and  Kansas  associations  are  organized  for  ''the  promo- 
tion of  the  interests  of  the  breeders  of  live  stock  "  in  their  respective 
States.  The  Louisiana  Live  Stock  Breeders'  Asscx^iation  is  organized 
"to  increase  the  excellence  and  provide  for  the  preservation  and  dis- 
semination, in  their  purity,  of  the  different  breeds  of  improved  live 
stock  of  all  kinds." 

The  Missouri,  North  Dakota,  Ohio,  and  Oregon  associations  are 
educational  in  purpose,  and  the  constitution  of  the  Ohio  association 

«The  reg:iilation8  are  unique  in  that  they  state  that  "the  henUnrnk  shall  eoiitaiii 
no  plates,  enj?ravinj?«,  or  publications  of  the  reiumls  of  animals." 
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states  that  sanitation  is  one  of  its  objects  of  work.  The  Pennsylvania 
association  recommends  expert  judges  to  the  fairs  of  the  State  whose 
services  ma}'  be  obtained  as  needed.  These  judges  are  elected  at 
each  annual  meeting  of  the  association.  The  same  feature  is  iLsed  b}' 
the  Iowa  Corn  and  Hog  Breeders'  Assotnation.  The  constitution  of 
this  association  provides  for  a  committee  of  six,  one  of  whom  is  to  be 
the  secretary,  which  is  an  examining  board.  This  committee  conducts 
examinations  at  the  June  session  of  the  association,  when  candidates 
for  certificates  as  expert  judges  present  themselves.  The  candidate 
must  show  '^satisfactory  proofs  of  his  ability  and  proper  conduct  and 
fitness  for  the  duties  of  judge."  The  examinations  are  the  scoring  of 
animals  with  the  score  caixls  of  the  association.  The  favorable  vote  of 
four  members  of  the  examining  committee  entitles  the  candidate  to  a 
certificate. 

The  Montana  Registered  Cattle  Breeders'  Asvsociation  embraces  a 
field  of  activity  which  can  well  be  emulated  by  organizations  in  those 
sections  of  the  country  where  animal  husbandry  is  not  fully  developed. 
Its  objects  are — 

Tht»  improvement  of  cattle  in  the  herds  of  the  Northwest,  the  encouragement  of 
better  breedinj?,  ami  the  introduction  of  pure  blorMl  into  the  herds  of  the  State. 

To  promote  and  aid  county,  <liHtrict,  and  State  exhibits  by  breeders,  where  friendly 
coinj)etition  will  lead  not  only  to  improvement  among  breeders  who  exhibit,  but 
create  interest  among  cattle  breeders  generally.     *    *    * 

To  affonl  mutual  i)rote(tion  and  aid  to  brei^lers  and  to  promote  quarterly,  nemi- 
annual,  or  annual  public  sales  of  pun»bred  cattle  owne<l  in  Montana. 

The  introduction  of  purebred  animals  by  means  of  organized  effort 
to  })uild  up  native  stock  is  certainly  a  commendable  featui'e.  It  ha; 
been  used  ([uite  extensivel}'^  during  the  past  few  3'ears  in  the  North- 
west. Associations  in  the  South  could  copy  after  those  in  that  sec- 
tion and  use  their  powers  to  encourage  the  introduction  and  use  of 
purebred  sires. 

Integrity  in  breeding  is  a  subject  which  receives  all  too  little  atten- 
tion, and,  since  horsen>en  are  general  I  v  accused  of  laxity  in  this 
respect,  it  is  encouraging  to  note  that  the  ol)ject  of  the  Ohio  Horse 
Breeders'  Association,  in  addition  to  furthering  the  horse  industry  in 
the  State,  disseminating  information,  and  instructing  its  meml)ers 
regarding  the  most  appioved  methods,  is  ""  to  protect  importers,  breed- 
ers, and  purchasers  of  sucli  horses  against  injury  resulting  from 
persons  wrongfully  claiming  full-blooded  and  pedigreed  animals  and 
selling  the  same  as  such." 

OFFICEUS   AND   MANAGEMENT. 

The  officers  of  these  organizations  are  usually  a  president,  one  or 
more  vice-presidents,  a  secretary,  and  a  treasurer.  The  number  of 
vice-presidents  is  governed  by  various  conditions.     The  Illinois  Live 
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Stock  Breeders'  Association  has  four  vice-presidents,  who  are  the 
presidents  of  the  associations  whose  affiliation  makes  up  this  organiza- 
tion. The  Missouri  Live  Stock  Breeders'  Association  has  one  vice- 
president  for  each  breed  represented  in  its  membership.  The  South 
Dakota  Improved  Live  Stock  and  Poultry  Breeders'  Association  has 
five  vice-presidents,  one  for  each  cla.ss  of  stock — horses,  cattle,  sheep, 
hogs,  and  poultry.  The  duties  of  these  officers  are  those  that  usually 
devolve  on  persons  in  such  positions.  In  Missouri  each  vice-president 
is  expected  to  have  as  his  especial  charge  the  advancement  of  the  breed 
which  he  represents. 

When  not  in  session  the  affairs  of  these  associations  are  usually 
managed  by  a  board  of  directors  or  an  executive  committee.  The 
president  and  secretary,  and  oft<»n  all  the  officers,  are  generally  ex  officio 
members  of  the  managing  lK)dy. 

In  Illinois  the  executive  committee  of  the  Live  Stock  Breedei-s' 
Association  is  composed  of  the  vice-presidents  and  secretaries  of  the 
affiliated  asso<*iations.  In  Kansas  there  is  a  board  of  five  directors, 
who,  with  the  president  and  the  secretary-treasurer,  constitute  the 
executive  committee.  In  this  State  tWs  committi^e  is  charged  with 
the  preparation  of  the  programme  for  the  annual  meetings.  In  Louis- 
iana the  executive  committee  is  composed  of  one  member  from  each 
Congressional  district  and  nine  from  the  State  at  large.  A  similar 
provision  is  found  in  Minnesota.  In  Connecticut  the  Sheep  Breeders' 
Association  has  eight  directors,  one  from  each  county.  With  the 
officers  (president,  vice-president,  secretary,  and  treasurer)  these  con- 
stitute A  board  of  managers.  In  Pennsylvania  the  executive  com- 
mittee is  composed  of  the  officers  and  fiVe  members,  one  each  of  the 
latter  representing  the  inttM'ests  of  breeders  of  horses,  cattle,  sheej), 
and  hogs,  and  one  representing  poultry,  goats,  and  pet  stock.  The 
Pennsylvania  association  also  has  committees  on  legislation  and  fairs. 
The  legislative  committee  is  made  up  of  five  members,  and  its  duty  is 
"to  endeavor  to  secure  legislation  favomble  to  the  live-stock  interests 
of  the  State."  The  committee  on  fairs  consists  of  three  members,  and 
recommends  "  to  all  fair  associations  uniform  classifications  for  live- 
stcH'k  exhibitions;  also  the  single  expert-judge  systtMu,  and  the  employ- 
ment of  judges  indorsed  by  the  association." 

In  the  Montana  Registered  Cattle  Breeders'  Association  the  execu- 
tive committee  pnictically  has  entire  control  over  the  affairs  of  the 
organization. 

By  far  the  most  imi)ortiint  officer  in  these  associations  is  the  secre- 
tary, who  may  at  the  same  time  perform  the  duties  of  treasurer.  Tliis 
officer  is  really  the  executive  head  of  the  association  and  should  be 
pennanent.  He  is  generally  responsibk*  for  the  preparation  of  the 
programs  of  the  annual  meetings,  makes  all  the  local  arningements 
for  them,  acts  tis  press  agent  for  the  association,  and  edits  the  proceed - 
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ings  of  the  annual  meetings.  He  ma}-  also  compile  the  State  breeders' 
directory,  collect  statistics  of  live  stock  through  his  office,  keep  a 
dire^'tor}'^  of  animals  at  stud  and  for  sale,  and,  a.«^  in  the  cjL-ic^  of  the 
I  lawaiian  association,  act  as  custodian  of  the  hei*dl)ook.  A  capable  man 
in  this  position  can  benefit  the  animal  industr}-  of  his  State  to  a  large 
extent,  and  it  ])ehooves  breeders  to  make  careful  selection. 

In  the  Montana  Registered  Cattle  Breeders'  Association  it  is  possible 
for  a  person  not  a  member  of  the  association  to  become  secretar}-.  All 
officers,  with  this  exception  and  the  board  of  directors,  are  chosen  by 
the  association  in  annual  meeting.  The  board  elects  the  secretary, 
who  ''may  or  may  not  be  a  memlier." 

If  any  officer  draws  a  salary  it  is  usually  the  secretary,  and  the 
amount  is  generally  fixed  by  the  executive  committee.  The  secretary 
of  the  Ohio  Hoi*se  Breeders'  Association  receives  his  compensation 
from  certain  fees,  as  hereinafter  noted. 

The  treasurer  and  sometimes  the  secretiiry  also  are  required  to  give 
bond,  the  amount  not  lieing  stated  as  a  rule,  this  being  settled  upon  by 
the  executive  committee. 

The  officers  and  members  of  the  executive  committee  usually  serve 
one  3' ear,  or  until  their  successors  are  elected  and  qualified.  Where  it 
is  desirable  to  have  an  officer  permanently  in  his  position,  such  as  the 
secretary,  this  is  accomplished  by  reelection.  The  directors  of  the 
Connecticut  Sheep  Breeders'  Association  serve  two  years. 

MEMBKKSHIP. 

The  usual  condition  for  membership  is,  broadly,  that  the  prospective 
member  be  an  owner  or  bi'eeder  of  live  stock.  In  those  sections  of 
the  country  where  there  is  a  rather  high  degree  of  improvement  of 
domestic  animals  it  is  necessary  for  active  members  to  be  interested  in 
purebred  live  stoirk,  and  in  some  cases  that  they  be  breedei*s.  In 
localities  where  there  is  as  yet  comparatively  little  improvement  of 
the  native  stock  the  only  requirem(Mit  in  this  respect  is  that  the  appli- 
cant for  membership  own  some  animals.  In  the  majority  of  cases 
citizenship  or  residence  in  the  State  is  required.  In  some  instances 
partnerships  and  corporations  are  denied  membership.  The  approval 
of  the  excH'utive  committee  is  f reciuently  recjuired,  but  in  many  cases 
this  is  merely  nominal,  tlie  payment  of  the  annual  fee  entitling  per- 
sons to  membership  if  other  (lualifications  are  met.  As  such  organi- 
zations stand  for  honesty  and  integrity,  good  citizenship  is  usually 
specified.  The  membership  of  the  Illinois  Live  Stock  Breeders' Asso- 
ciation is  scmievvhat  peculiar.  It  is  made  up  of  several  associations  of 
}>reed(M-s  of  special  classes  of  stock,  whose  membership  in  turn  in  the 
spcMMal  associations  constitutes  th(»m  members  of  the  general  association. 
Actually,  however,  the  general  association  takes  members  without 
recjuiring  meml)ershii)  in  an  affiliated  association  jxs  a  prerequisite. 
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The  Pennsylvania  as80ciation  provides  for  both  active  and  assm  iate 
members,  the  latter  liaving  no  vote.  The  active  nieml>ers  must  be 
breeders  of  purebred  live  stock,  while  the  assmtiaU^  members  are  per- 
sons "'interested  in  improved  live  stock/'  By  denying  the  voting 
privilege  to  associate  members,  this  makes  the  association  a  bona  tide 
breeders'  organization.  In  the  Ohio  Horse  Breeders'  Association  breed- 
ers and  importers  in  Ohio  may  become  active  members,  and  ^'dealers" 
become  subscribing  members,  having  all  the  rights  of  active  members 
except  those  of  holding  office  or  voting  for  officers  or  upon  amend- 
ments to  the  constitution  and  by-laws. 

In  associations  of  this  nature  it  is  but  natural  to  expect  that  the 
gravity  of  misrepresenting  pedigrees  is  generally  recognized  and  pen- 
alties provided  for  such  oflPenses.  It  is  usually  required  that  specific 
charges  be  presented  in  such  cases  to  the  association  through  the  sec- 
retary or  the  executive  committee.  A  fair  trial  is  given,  and,  if  the 
defendant  is  found  guilty  (generally  by  a  two-thirds  vote),  expulsion 
is  the  usual  penalty.  The  trial  may  be  held,  after  due  notice,  by  the 
executive  committee  or  before  the  entire  association.  In  Hawaii 
the  executive  committee  can  try  a  meml^er  on  the  charge  of  misrepre- 
senting pedigrees, or  conduct  endangering  "'the  good  order,  welfare, 
and  credit  of  the  ass<H'iation,''  and  a  majority  vote  can  convict.  If  the 
accused  requests,  however,  this  vote  must  be  approved  ))y  a  majority 
of  the  members  of  the  association  in  regular  annual  meeting.  In  the 
Illinois  Swine  Breeders'  Association  the  executive  committee  has 
the  power  to  examine  into  a  suspicious  case  and,  if  tlu^  facts  warrant, 
suspend  a  member  suspected  of  fraud,  the  entire  case  to  be  submitted 
later  to  the  association.  In  North  Dakota  the  executive  committee 
may  expel  a  member  for  *' willful  misrepresentation  or  dishonest  or 
unfair  dealing  in  contiection  with  the  sale  of  any  registered  live  stock,'" 
a  two-thirds  vote  of  the  membeis  present  Ixung  neccssiiry  to  convict. 
A  similar  provision  is  found  in  the  constitution  of  several  other  asso- 
ciations. In  the  Southern  Ijiv(»  Stock  Association  failure  U)  pay  dues 
within  six  months  of  the  time  when  they  })ecome  payable  forfeits 
membei"ship.  In  tlie  Iowa  Corn  and  Hog  Breeders' Association  mem- 
bership is  forfeited  if  dues  or  assessments  are  not  j)aid  within  thirty 
days  after  they  lieiH^ne  payable. 

MEETINCJS. 

One  annual  meeting  is  usually  all  that  is  attempted.  The  place  is 
usually  a  central  one,  preferably  the  State  capital,  the  seat  of  the 
agricultural  college,  or  a  large  market.  In  some  States  the  location 
is  different  etu'h  year,  the  argument  ))eing  made  that  hy  shifting  the 
place  of  meeting  the  stockmen  of  all  parts  of  the  State  come  within 
the  influence  of  the  association.  The  time  of  meeting  is  adjusted  so 
that  farm  work  is  not  seriously  interfered  with.     The  week  of  the 
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State  fair  or  of  the  meeting  of  the  State  board  of  agriculture  or 
the  agricultural  society  is  a  favorite  time. 

Special  meetings  are,  of  course,  provided  for  in  nearly  all  cases;  and 
ample  provision  is  made^,  as  a  rule,  for  the  notification  to  each  member 
of  the  time  and  place  of  all  meetings. 

REVENUE. 

The  income  of  these  associations  is  usually'  maintained  by  member- 
ship fees  and  annual  dues.  The  membership,  entrance,  or  initiation 
fee  is  often  made  to  take  the  place  of  the  annual  dues  for  the  first  vear. 
The  usual  fee  is  $1  for  both  membei-ship  fee  and  annual  dues.  In 
some  leases  of  special  class  asso<*iations  these  fees  are  each  50  cents. 
In  the  Montana  Registered  Cattle  Breeders'  A:lsoc*iation  the  member- 
ship fee  and  annual  due,s  are  $5.  In  Hawaii  the  initiation  fee  of  the 
Live  Stock  Breeders'  Association  is*$25  and  the  annual  dues  $12.  In 
Ohio  fees  for  the  privileges  of  the  '' Breeders'  Record"  and  the  "Sale 
Record  "  of  the  Horse  Breeders'  Association  are  the  perquisite  of  the 
secretary  in  lieu  of  salary. 

ABSTRACTO  OF  CONSTITUTIONS. 

The  following  notes  show  the  main  features  of  the  constitutions  of  the  associations 
which  responded  to  the  Bureau'^  circular.  By  examining  them  it  will  readily  be 
sei^n  wherein  they  differ  from  each  other  and  from  those  common  to  other  parlia- 
mentary bodies. 

(lENKRAL  Live  Stock  Ahsociations. 

ALABAMA    LIVK   ST(X'K    AR.S<K'I ATION. 

Object. — To  encourage  the  bree<ling  of  purebred  live  stock  in  Alabama. 

Officers  and  managemetit. — President,  secretary,  treai^urer. 

Membership. — New  members  re<'ommended  by  a  committee  and  voted  upon  by  the 
entire  Ixxly. 

MfHings. — Annual;  held  in  different  Re<'tions  of  the  State  each  year,  bcj  that  influ- 
ence may  \ye  as  wide  as  possible. 

Rerenne. — Annual  dues,  $1. 

CAMPOKNIA    LIVK-STOCK    BKEEDEH.V    AS.SOCI ATION. 

Object. — To  cncourajre  breeding  of  purebre<l  stock,  improve  domestic  animals, 
secure  favorable  legislation,  fo^«ter  agricultural  education  and  the  State  fair,  collect 
live-st-rurk  statistics,  hold  conventions,  promote  live-stock  exhibitions,  and  foster  the 
industry  in  general  throughout  the  State  of  (California. 

Officers  and  management. — President,  vice-president,  secretary,  treasurer,  and  a 
board  of  seven  directors,  of  which  the  above-name<l  officers  are  members  ex  officio. 

It  is  the  duty  of  the  secretary  "  to  keep  a  record  of  all  meetings  of  the  association; 
to  receive  all  moneys  and  dues  due  the  association;  to  pay  the  same  over  to  the  treas- 
urer, taking  his  receipt  therefor;  to  receive  all  applications  for  membership  and  refer 
same  to  the  Inward  of  directors;  to  keep  a  list  of  meml>er8,  with  their  re.sidences,  dates 
of  joining,  class  of  stock  and  families  of  same;  to  collect  live-stock  statistics;  and  he 
shall  receive  such  compensation  for  his  services  as  the  board  of  directors  may  order," 
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The  board  of  (Urectors  passes  upon  all  applications  for  membership  and  has  gen- 
eral supervision  over  the  affairs  of  the  association.  All  officers  are  elected  at  the 
annual  meeting  and  hold  offices  for  one  year  or  until  their  successors  are  elected  and 
qualified. 

Metnbership, — Residents  of  California  engaged  in  improvement  of  live  stock,  edi- 
tors of  live-stock  and  agricultural  journals,  and  experiment  station  officials  ''  approved 
by  the  board  of  directors.'* 

For  **  willful  misrepresentation  of  any  stock,  or  acts  derogatory  to  the  association,'' 
a  member  may  be  expelled,  a  two-thirds  vote  of  meml)er8  present  at  an  annual  meet- 
ing being  necessary.  Secretary  notifies  offending  member  of  charges  thirty  days 
before  annual  meetinsr,  at  which  he  may  appear  and  receive  a  hearing. 

Meetings. — Annual  meeting  held  at  Sacramento  on  second  Tuesday  of  State  fair. 
Quorum,  twenty-five  members.  Notifications  of  annual  meeting  are  sent  to  each 
meml)er  by  secretary  ten  days  previous  thereto.  On  request  of  ten  members  the 
president  shall  call  a  special  meeting.  Board  of  directors  meets  ''at  such  times  and 
places  as  may  Ije  necessary  to  transact  the  business  of  the  association." 

Qtiornm. — Majority  of  board. 

Revenue,— Annual  dues  are  13  per  member.  Members  in  arrears  for  one  year  for- 
feit membership. 

HAWAIIAN   LIVE-STOCK   BRBEDERS'  ASSOCIATION. 

Object. — ^The  development  of  the  live-stock  industry  in  the  Islands. 

Officers  and  management. — President,  vice-president,  secretary,  treasurer,  and  an 
executive  committee  of  nine,  of  which  the  officers  are  members  ex  officio. 

In  addition  to  the  usual  duties  of  such  officer  the  secretary  is  the  custodian  and 
editor  of  the  herdbook.  A  record  of  transfers  of  animals  is  kept.  The  secretary's 
salary  is  fixed  by  the  executive  committee. 

The  members  of  the  executive  committee  must  be  members  of  the  association 
interested  in  the  live-stock  industry.  They  are  electe<l  at  an  annual  meeting  by 
majority  vote,  and  hold  office  for  one  year  or  until  their  successors  are  elected.  This 
committee  is  empowered  **  to  direct  all  the  affairs  of  the  association."  It  also  passes 
upon  applications  for  membership. 

Membership. — Residents  of  the  Territory  owning  or  breeding  live  stock  or  other- 
wise interested  in  the  industry,  who  are  of  good  moral  character,  recommended  by 
three  members  of  the  association,  receiving  the  approval  of  the  executive  committee, 
and  receiving  not  more  than  two  negative  votes  from  the  association,  may  become 
members  on  payment  of  entrance  fee  and  one  year's  dues.  Partnerships  and  cor- 
porations may  hold  memberships.  Persons  who  have  rendered  valuable  services  to 
the  industry  or  to  the  association  may  be  elected  to  honorary  meml>ership  by  a 
unanimous  vote  of  the  members  present  at  a  regularly  called  meeting.  Members 
receive  a  copy  of  the  herdbook  free  of  charge. 

Charges  of  misrepresentation,  deception,  or  fraud  in  relation  to  the  registration  of 
animals  in  the  herdbook,  infraction  of  the  by-laws  of  the  association,  or  acts  preju- 
dicial to  its  goo<l  order,  welfare,  and  creciit,  are  investigated  by  the  executive  com- 
mittee. If  founded  on  fact  the  offending  meml)er  is  given  a  fair  trial  before  the 
executive  <!ommittee  and,  if  found  guilty  by  a  majority  of  the  committee,  is  exjielied 
innn  the  asscxriation.  An  appeal  may  Ik*  taken  to  the  association  at  a  regular  annual 
meeting,  a  majority  vote  being  necessary  to  sustain  the  action  of  the  executive  com- 
mittee in  expelling  the  offender. 

Meetings. — ^The  regular  annual  meeting  of  the  association  is  held  in  October  or 
November,  at  Honolulu  and  Hilo,  alternately,  the  president  fixing  the  exact  date  and 
place  of  meeting.  The  secretary  gives  thirty  days'  written  notice  of  the  annual 
meeting  to  all  members.  Special  meetings  may  be  held  as  the  president  may  direct, 
or  upon  call  of  the  secretary  at  the  request  of  one-eighth  of  the  members  of  the  asso- 
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ciation.  One-fourth  of  the  ineml)er8,  in  i)er8on  or  represented  by  proxies  constitute 
a  quorum. 

The  executive  committee  meets  as  directed  by  the  president  or  upon  call  of  the 
secretary  at  the  request  of  three  of  its  members.     Four  members  constitute  a  (juorum. 

ReveniLe. — Entrance  fee  of  members,  $25;  annual  dues,  $12.  Fees  from  herd  book: 
Registration,  to  members  $1,  to  nonmemlwrs  $2;  certificate  of  transfer,  if  same  is 
rei>orte<l  within  six  months  of  date  of  sale,  free  to  members,  to  nonmembere  50  cents, 
if  reported  after  six  months  from  date  of  sale  50  cents  to  all;  extended  pe^ligrees,  $1. 
The  herd  book  as  a  publication  is  not  a  source  of  revenue.  It  is  supplied  to  meml)ers 
of  the  association  free,  and  to  other  persons  at  a  nominal  rate  to  cover  cost  of  publi- 
cation and  postage. 

Miscellaneow. — Ilerdbook.  This  association  occupies  a  unique  position  among 
organizations  of  this  kind  in  that  it  publishes  a  herdl)ook,  in  which  may  Ixi  rt^istert^l 
purebn^l  animals  p(  all  classes  in  the  Territory.  The  rules  are  interesting.  The 
herdl)ook  shall  \ie  published  at  intervals  of  not  less  than  three  years.  Applications 
for  entry  must  be  filled  out  on  blanks  furnished  by  the  secretary.  They  must  state 
the  sex,  color,  and  markings,  date  of  birth,  names,  and  herdlx)ok  numbers  of  sire 
and  dam,  names  of  owners  of  sire  and  dam,  name  and  address  of  first  owner,  and 
signature  and  address  of  breetler  and  owner  at  the  time  of  making  application  for 
entry.  Each  entry  gives  the  numl)er  of  the  animal  recorded,  color,  sex,  date  of  birth, 
name  and  address  of  breeder  and  first  owner,  name  and  number  of  sire  and  dam,  and 
an  extension  of  pedigree  if  approved  by  the  executive  committee.  No  plates,  engrav- 
ings, or  publications  of  the  records  of  animals  may  appear  in  the  herdbook.  Descent 
from  registered  sires  and  dams  is  reijuired,  or,  in  the  case  of  animals  imported  prior 
to  the  organization  of  the  association,  evidence  that  the  animals  were  entitle<l  to 
registration  in  the  country  from  which  they  were  imported.  Transfers  must  be 
reported  to  the  secretary.  Application  for  entry  or  transfer  must  be  accompanied  by 
the  prescribed  fees. 

ILLINOIS   LIVE-STOt'K    BREKDERS'    ASSOCIATION. 

Object. — Promotion  of  interests  of  bretHlers  of  live  stock  in  Illinois. 

Officerx  and  mnnageiiient. — President,  five  vice-presiilents,  secretary,' treasurer,  and 
an  executive  committee  of  ten.  The  vice-presidents  are  the  presidents  of  the  afiili- 
ated  associations,  and  the  members  of  the  executive  committee  are  the  vi'^e-presidents 
and  secretaries  of  these  organizations.  The  officers  and  members  of  the  executive 
committee  serve  one  year  or  until  their  Huccessors  are  elected  and  qualified. 

Membership. — Five  affiliated  State  associations  of  breeders  of  horses,  cattle,  sheep, 
hogs,  and  j^oultry. 

Meetings. — Annual;  time  tixwl  either  by  association  or  executive  committee. 

KANSAS    IMPROVED    LIVE-STOCK    BREEDERS'    ASSOCIATION. 

Objecl. — *'To  promote  the  interests  of  the  various  impn>vi»d  breeds  of  live  stock  in 
Kansas." 

Offirers  and  manatjenuiU. — President,  vice-president,  secretary-treasurer,  and  a 
board  of  five  directors,  who,  with  the  ])resident  and  secretary- treasurer,  constitute 
the  exe<'Utive  committee.     Officers  are  elected  at  each  annual  meeting. 

In  arldition  to  the  cuHtomary  duties  of  that  officer,  the  secretary  keeps  a  list  of 
meml)ers,  their  addresses,  and  class  of  stock  bred  by  them,  which  is  published  in 
the  pro(!eediiigs  of  the  su^sociation. 

The  executive  committee  prepares  the  programs  for  the  annual  meetings  and 
furnishes  a  copy  of  the  same  to  each  meml)er  thirty  days  before  the  meeting.  They 
"also  provide  for  the  publication  of  the  annual  reports  and  have  general  supervision 
of  the  business  affairs  of  the  association." 
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Memherstiip. — *'Any  person  interested  in  the  inij>rove<l  breeds  of  live  stoi'k  may 
bt^come  a  nieml)er"  on  the  payment  of  the  annual  fee?. 

Meetings,— Y{e\^  annnally  at  Topeka  on  the  seeonii  Tuesday  in  January  at  10 
o'clock  a.  m. 

Revemu\ — Membership  fee,  $1,  which  includes  annual  (hies  for  the  first  year; 
annual  dues,  $1. 

LOUISIANA    STOCK    BREEDERS*    AS8(KIATION. 

Object. — *'To  increase  theexcellenee  and  provide  for  the  preservation  and  dissi^mina- 
tion  in  their  purity  of  the  different  breeds  of  improved  live  stock  of  all  kinds." 

Officers  and  manfigcment. — President,  five  vice-presidents,  and  an  executive  com- 
mittee of  15  members.  The  executive  committee  is  compose<l  of  one  meml)er  fnmi 
each  Congressional  district  and  nine  from  the  State  at  larjre.  The  ofliwrs  are  electjeMl 
at  each  annual  meeting  and  hold  office  until  their  successors  are  elected  and  (jualified. 

yfemhership. — Any  citizen  of  the  State  interi'sttMl  in  the  development  of  its  live 
pt/>ck,  recommended  by  the  executive  committee,  may  Ix'come  a  memlxjr  on  jmy- 
nient  of  the  entrance  fee. 

Meetings. — Annual;  time  and  place  as  directed  by  execnitive  committee.  At  a  meet- 
ing of  the  executive  committee  five  members  constitutt*  a  (}Uorum. 

Revenue, — Entrance  fee,  $1;  annual  dues,  %\, 

Miscellaneous. — The  association  may  divide  itself  into  branch  organizations  devoted 
to  si)ecial  classes  of  stock,  holding  separate  meetings  under  the  auspices  and  in  con- 
nection with  the  general  association. 

MASSACHUSETTS   FARMERS   AND  CATTLE   OWNERS*    ASSOCIATION. 

Object. — Promotion  of  the  interests  of  farmers  in  Mashachusetts. 

Officers  and  nifmagement. — President,  two  vice-presidents,  secretary,  treasurer,  and 
an  executive  connnittee  of  fourteen,  one  from  eacli  county  in  the  State.  The  oflScers 
art*  meml>ers  ex  officio  of  the  executive  committee. 

The  president  determines  the  exact  date  of  the  annual  meeting. 

Membership. — Persons  over  twenty  years  of  age  engaged  in  farming  or  similar  occu- 
pations may  become  meml)er8  by  making  application  to  the  secretary  and  paying  the 
prescribed  fees.     Memberships  are  annual  or  life. 

Meetings, — The  annual  meeting  is  held  in  January.  There  may  Ix?  sfjecial  meet- 
ings. The  secretary  sends  notices  of  meetings  to  meml)ers  at  least  five  days  in 
advance. 

Fifteen  members  constitute  a  quorum  for  all  mei'tings  of  the  association;  five  for 
those  of  the  executive  committee. 

Revenue. — Annual  dues,  $1;  life  memberships,  $5,  which  exempt  members  from 
annual  dues. 

Miscellanemis. — Amendments  to  tlu»  constitution  may  be  made  by  the  majority 
vote  of  the  meml)er8  present  and  voting  at  any  meeting,  but  notice  of  the  amen<l- 
ment  must  have  Ijeen  submitte<l  when  the  call  for  the  meeting  was  issued. 

MISSOURI    IMPROVED    LIVE  STOCK    BREKDEIiS*  ASSOCIATION. 

Ohjert. — Encouragement  of  bree<ling  of  improved  live  stock,  mutual  l)eneHt,  an<l 
dissemination  of  information  among  breeders,  farmers,  and  feeders. 

Officers  and  management. — President,  several  vice-presidents,  secretary,  and  an 
executive  committee  composed  of  the  president,  secretary,  and  three  other  members. 

There  is  one  vice-president  for  each  breed  repn^sented  in  the  membership  of  the 
a.ssociation.  Each  vice-presi<lent  has  as  his  special  charge  the  interests  of  the  breed 
which  he  represents.     The  secretary  is  treasurer  ex  officio. 

The  executive  committee  has  charge  of  all  the  business  affairs  of  the  association, 
selects  the  time  and  place  for  the  annual  meeting,  acts  as  an  auditing  committee  of 
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the  books  and  accounts  of  the  secretary-treasurer,  arranges  the  program  for  the 
annual  meeting,  and  publishes  the  same  at  leapt  four  wet^ks  in  advance  of  the  meet- 
ing. The  officers  are  elected  by  ballot  at  each  annual  meeting  and  serve  until  their 
successors  are  elected  and  qualified.  The  members  of  the  executive  committee  in 
addition  to  the  president  and  secretary  are  appointed  by  the  president. 

Membership. — Application  to  secretary  will  enroll  persons  as  members. 

Meetings. — Annual,  at  such  times  and  places  as  decided  upon  by  executive  com- 
mittee. 

Revenue. — No  fees  or  dues  unless  ordereii  by  majority  vote  of  members  present  at 
an  annual  meeting. 

SOL'THKRN    LIVE   STOCK    ASSOCIATION. 

Object.— To  guanl  and  promote  the  live-stock  interests  of  the  South  by  an  organi- 
zation of  the  ixjrsons  engaged  in  the  industry  for  mutual  protection  and  In^nefit  and 
to  cultivate  a  more  fraternal  feeling  among  stockmen  generally. 

Offivern  and  management. — President,  vice-president,  secretary-treasurer,  and  an 
executive  committee  of  seven,  of  which  the  president  and  secretary-tn^asurer  are 
meml)ers  ex  officio. 

The  secretary-treasurer  gives  a  bond  of  $250. 

The  officers  are  elected  for  one  year,  or  until  their  successors  are  elected  and 
qualified. 

.  The  executive  committee  has  control  of  all  the  business  of  the  association  except 
when  the  same  is  in  session.  It  ha.s  power  to  appoint  inspectors,  agents,  and  repre- 
sentatives and  a  secretary  if  necessary.  It  fixes  the  salaries  of  officers  and  employee? 
of  the  association.  It  audita  the  association's  accounts  and  executes  all  business 
within  the  power  of  the  association.     Its  action  is  binding  on  the  association. 

Membernhip. — Any  person  engaged  in  raising  or  dealing  in  live  stock  is  eligible  to 
membership.  Applications  are  made  on  blanks  furnished  by  the  secretary;  the 
applicant  must  be  recommended  by  one  member  in  good  standing  and  must  accom- 
pany his  application  with  an  entrance  fee  of  $1.  The  application  must  meet  with 
the  approval  of  the  entire  a.sso(iation  at  the  succeeding  annual  meeting. 

Failure  to  pay  dues  or  assessments  in  whole  or  in  part  for  six  months  subjects  the 
delinquent  to  forfeiture  of  membership. 

Meetings. —Annua}  meeting  of  the  association  on  the  first  Monday  in  May  of  each 
year.  The  time  and  place  of  the  next  meeting  is  fixed  by  the  association  at  this 
time. 

The  executive  committee  meets  immediately  after  appointment  and  confirmation 
and  holds  other  meetings  on  call  of  the  chairman.  Three  members  constitute  a 
quorum,  but  their  action  may  be  rescindecl  by  a  two-thirds  vote  of  the  entire 
committee. 

NORTH    DAKOTA    LIVE-STOCK    ASSOCIATION. 

Object. — Advancement  of  live-stock  interest  and  improvement  of  live  stock  in  the 
State. 

Officers  ami  management. — President,  first  and  second  vice-presidents,  secn^tary, 
treasurer,  and  an  executive  committee  consisting  of  the  officers  and  four  other 
inemlKjrs. 

In  addition  to  the  usual  duties  the  secretary  publishes  the  procee<ling8  of  the 
association  annually.  The  treasurer  gives  a  bond  in  such  sum  as  is  named  by  the 
executive  committee. 

"The  executive  committee  is  authorized  and  empowered  to  conduct  the  business 
of  the  association."  It  may  enact  meii.sures  and  appropriate  the  funds  of  the  associa- 
tion not  to  exceed  50  per  cent  of  the  amount  on  hand  at  any  time  for  any  one  purpoge. 
The  committee  can  appoint  subordinate  committees  and  fill  vacancies  among  the 
officers.    It  can  also  pass  upon  applications  for  mem bersh  ip  from  nonresident  breeders. 
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At  each  meeting  of  the  executive  committee  an  auditing  committee  of  three  is 
appointed  to  examine  bills  against  the  association  and  the  books  of  the  secretary  and 
treasurer. 

Membership. — All  farmers  and  citizens  of  North  Dakota  interes^^d  in  live  stock  are 
eligible.  Nonresident  breeders  desiring  membership  may  be  elected  by  vote  of  the 
executive  committee. 

A  member  "charged  with  willful  misrepresentation  or  dishonest  or  unfair  deal- 
ing in  connection  with  the  sale  of  any  registered  live  stock"  is  given  a  hearing 
l)efore  the  executive  committee,  and,  if  found  guilty  by  a  two-thirds  vote  of  the 
members  present,  may  be  expelled  from  the  association.  A  full  rei)ort  of  the  trial 
and  fin<lings  is  made  a  part  of  the  i)ermanent  records  and  reported  at  the  succeed- 
ing annual  meeting. 

Meetings. — Annual  meeting  held  during  January  or  February  as  designated  by  the 
executive  committee,  thirty  days*  notice  l>eing  given  by  the  secretary. 

The  president  may  call  special  meetings,  but  in  such  cases  the  sci-retary  shall  give 
at  least  twenty  days'  notice  of  their  time,  pla<v,  and  purpose. 

Revriiue. — Entrance  fee,  $1;  annual  dues,  $1. 

}fijiceUxineoHs. — An  auditing  committ(H)  of  three  is  appointed  ateadi  meeting  of  tl.e 
executive  committee  to  audit  bills  against  the  association  and  examiiu^  the  books  of 
the  s€*cretary  and  treasurer.  Their  report  to  the  secretary  is  spread  U|Km  the  reconls 
of  the  association. 

OHIO    LIVE-STOCK    ASSOCIATION. 

OffjecL — Educational,  economic,  legislative,  sanitary;  to  hold  at  least  one  meeting 
annually,  where  addresses  of  an  e<iucational  nature  shall  be  given  by  authorities 
invitecl  by  the  officers  of  the  association. 

Ojftrers  and  management. — President,  vice-president,  secretary-treasurer,  and  an 
executive  committee  consisting  of  the  president,  secretary-treasurer,  and  three  other 
members  of  the  association.  The  officers  are  elected  annually,  by  ballot  or  by  means 
of  a  nominating  committee,  as  the  association  desires. 

The  secretary,  in  addition  U)  the  usual  duties  of  such  an  officer,  prepares  the  pro- 
grams of  the  annual  meeting,  with  the  approval  of  the  executive  committee,  and  is 
required  to  publish  its  proceedings  in  pamphlet  form.  He  is  also  authorized  to  emi)loy 
clerical  assistance. 

The  executive  committee  is  an  advisory  board  and  issues  the  call  for  the  annual 
meeting.  Its  three  members,  in  addition  to  the  two  officers,  are  elected  auiiually 
and  represent  different  classes  of  stock. 

}femhership. — Reputable  citizens  of  Ohio  may  become  members  on  payment  of  the 
annual  dues.  Honorary  memberships  may  be  voted  by  the  associaticm.  Such  mem- 
berships hold  for  three  years,  but  may  be  continued  by  the  association. 

Meetings. — Annual,  generally  in  January. 

Revenue. — Annual  dues,  50  cents. 

OREGON    LIVE-STOCK    BREEDERS'    A8SOCI.\TION. 

Object. — Social,  educational,  economic,  sanitary. 

Officers  and  management. — President,  vice-president,  scHTctary,  and  treasurer,  who 
consiitute  the  executive  committee. 

The  executive  committee  has  the  general  management  of  the  as-sociation  under 
the  authority  of  the  association. 

Officers  are  elected  by  ballot  at  the  annual  meeting  and  hold  office  for  one  year  or 
until  their  successors  are  elected  and  (jualilied. 

Membership. — All  persons  interested  in  breeding  and  raising  live  stock  may  become 
members  on  payment  of  the  annual  dues. 

Meetings. — Annual. 
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PENNHYLVANIA    LIVE-BT(X:K    BREEDERS'    ASSOCIATION. 

Object, — ^To  encourage  and  advance  the  live-stock  interests  of  Pennsylvania. 

Officers  and  maivageinerd. — President,  two  vice-presidents,  secretary,  and  treasurer, 
who,  with  five  additional  members,  constitute  the  executive  committee.  These  five 
additional  members  represent  the  interests  of  breeders  of  horses,  cattle,  sheep,  hogF, 
poultry,  goats,  and  pet  stock.  There  is  a  legislative  committee  of  five  members,  a 
committee  of  three  on  fairs,  and  a  committee  of  five  on  transportation.  Expert 
judges  are  elected  at  each  annual  meeting  and  recommended  to  the  fair  associations 
of  the  State. 

All  officers  are  elected  annually. 

The  legislative  committee  endeavors  **  to  secure  legislation  favorable  to  the  live- 
stock interests  of  the  State." 

The  committee  on  fairs  recommends  "to  all  fair  associations  uniform  classificalioni^ 
for  live-stock  exhibitions;"  also  the  single-judge  system  and  the  employment  of  the 
judges  indorsed  by  the  association. 

The  committee  on  transportation  attends  '  *  to  all  matters  relating  to  passenger  and 
live-stock  transportation." 

An  auditing  committ-ee  is  appointed  by  the  president  at  each  annual  meeting. 

Membership. — Reputable  breeders  of  purebred  live  stock  in  Pennsylvania  may 
become  active  memlnjrs  on  payment  of  the  annual  dues. 

Persons  interested  in  improved  stock  and  in  sympathy  with  the  association  may 
become  associate  members  on  payment  of  the  annual  dues.  They  are  not  allowed  to 
vote. 

Meetingti. — Held  annually,  beginning  on  Wednesday  of  the  sec^ond  week  in  Decem- 
ber.   The  use  of  proxies  is  not  permitted. 

Revenue. — Annual  dues,  $1,  payable  on  or  before  the  date  of  the  annual  meetiog. 

SOUTH    DAKOTA    IMPROVED   LIVE-STOCK    AND   POULTRY    BREEDERS'    ASSOCIATION. 

Objexi. — *'To  promote  the  interests  of  all  classes  of  pure-blooded  live  stock  and 
poultry  in  the  State." 

Officers  and  inanagetnenl. — President,  five  vice-presidents,  and  secretary-treasurer, 
who  constitute  the  board  of  directors.  The  board  of  directors  decides  the  date 
and  plac^  of  the  annual  meeting,  has  power  to  try  a  member  accused  of  misrepre- 
sentation of  pedigrees  or  other  misconduct,  and  is  the  governing  body  of  the  associa- 
tion.    It  may  appoint  subcommittees  when  necessary. 

The  vice-presidents  represent  different  classes  of  stock. 

In  addition  to  the  usual  duties  of  that  officer,  the  secretary -treasurer  publishes  a 
directory  of  the  breeders  who  are  ineml)ers  of  the  association. 

At  each  annual  meeting  the  president  appoints  an  auditing  committee  of  three  to 
examine  the  books  and  rei)ort8  of  the  secretary -treasurer. 

The  officers  are  elected  at  an  annual  meeting  and  serve  for  one  year  or  until  their 
successors  are  elected. 

Membership. — No  qualifications  except  payment  of  an  entrance  fee  and  the  annual 
dues  after  the  Ist  of  January  succeeding  the  date  of  joining  the  association. 

A  member  charged  with  "willful  misrepresentation  or  dishonest  or  unfair  dealing 
in  connection  with  the  sale  of  registered  live  stock  or  -poultry"  is  given  a  fair  trial 
before  the  board  of  directors,  and  may  be  expelled  if  a  majority  of  its  members  vote 
"guilty." 

Meetings. — Annual . 

Revenue. — Entrance  fee,  $1;  annual  dues,  $1. 

Special  Class  Associations, 
connecticut  sheep  breeders'  association. 
Object. — Encouragement   of   sheep  and  Angora  goat    industry  in  Connecticut, 
improvement  of  breeds,  and  securing  legislation  favorable  to  these  industries. 
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Officern  and  management. — President,  vice-president,  net^retary,  and  treasurer,  to  be 
elected  annually.  Eight  directors,  one  from  each  county,  four  elected  annually  by 
rotation,  to  serve  two  years  each.  The  president,  vice-president,  treasurer,  and 
directors  constitute  the  board  of  managers. 

The  secretary  is  appointed  annually  by  the  boanl  of  managers.  In  addition  to  the 
usual  duties  of  that  officer,  he  receives  the  fees  of  members,  paying  them  over  to  the 
treasurer,  taking  his  ret^ipt,  issues  the  call  for  the  meetings,  and  collects  information. 

Except  when  the  association  is  in  session  its  affairs  are  conducted  by  the  boanl  of 
managers.  The  board  may  call  special  meetings  for  business  or  other  pur|x>ses  at 
their  discretion,  may  present  or  amend  by-laws  for  the  guidance  of  the  association, 
and  elects  the  secretary.  Amendments  to  the  constitution,  however,  can  be  made 
only  by  the  association  as  a  whole. 

At  the  annual  meeting  of  the  association  an  auditing  committee  of  two  is  appointeil 
by  the  president  to  examine  the  books  of  the  secretary  and  treasurer. 

3/<Mn6fT*/i//).— Qualifications  not  specifitailly  stated. 

Meetings.  —The  ass(K'iation  holds  an  annual  meeting  at  a  time  and  place  designate<l 
by  the  board  of  managers.  Special  meetings  may  be  called  by  the  board  of  managers 
or  on  call  of  the  president  and  secretary  at  the  re<]iie8t  of  ten  members. 

hn^ven  days'  notice  of  all  meetings  is  given  memV)ers  by  the  secretary. 

The  board  of  managera  met'ts  siuniannually  on  the  thin!  Wednesday  of  March  and 
September,  in  Hartford,  unless  otherwise  ordered.  Special  meetings  may  be  called 
by  the  president  and  secretary  at  the  request  of  three  members  of  the  boarvl. 

Four  meml)ers  of  the  boarrl  of  managers  constitute  a  quorum. 

Revenue. — Annual  dues,  50  cents. 

ILLINOIS   HORSE    BRKEDERS'    A8S(K'IATION. 

Object, — ^To  hold  annual  meetings  for  the  discussion  of  the  breeding,  handling,  and 
marketing  of  horses  and  the  general  welfare  of  the  industry. 

OjjU^ers  and  management. — President,  vice-president,  secretary,  and  treasurer.  These 
officers,  with  five  additional  meml^ers,  constitute  the  executive  committee. 

The  executive  committee  conducts  the  affairs  of  the  association  during  the  interval 
l)etween  annual  meetings  and  passes  upon  questions  of  membership  and  expulsion. 

Membership. — Reputable  citizens  of  Illinois  engaged  in  the  horse  industry. 

MeeiingH. — Annual  meetings  held  at  such  times  and  places  as  are  designated  by  the 
executive  committee.    Thirty  days*  notice  is  given  luembers. 

The  executive  committee  meets  on  call  of  four  or  more  of  its  members;  a  majority 
of  the  committee  constitutes  a  quorum. 

Revenue. — Membership  fee,  $1,  which  covers  the  first  year's  dues;  annual  dues 
thereafter,  $1. 

ILLINOIS   CATTLE   ilREEDERs'    ASH(K'IATION. 

Object. — Improvement  of  cattle  industry  in  Illinois. 

Officers  and  management. — President,  vice-president,  secretary,  and  treasurer,  which 
officers,  with  three  additional  members,  constitue  the  executive  committee. 

In  addition  to  the  usual  <luties  of  that  officer,  the  secretary  is  empowered  to  print 
the  proceedings  of  the  association  annually. 

Membership. — Reputable  citizens  of  Illinois  engaged  in  the  cattle  industry. 

Meetings. — Annual . 

i2«?enu^.— Membership  fee,  III;  annual  dues.  111. 

ILLINOIS   HWINE   BREEDERS'    ASSOCIATION. 

Ol^ert. — ^To  hold  an  annual  meeeting  for  the  discussion  of  subjects  relating  to  the 
breeding  and  feeding  of  swine  and  the  holding  of  exhibitions. 

Officers  and  management. — President,  vice-president,  secretary,  and  treasurer,  which 
offioers,  with  five  additional  members,  constitute  tbe  executive  committee. 
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The  officere  hold  office  for  one  year  or  until  their  succeseore  are  elected  and  qualified. 

The  members  of  the  executive  committee  are  elected  by  ballot  at  the  annual  meet- 
ing. This  committee  has  power  to  manage  the  affairs  of  the  association  during  the 
intervals  between  annual  meetings,  select  the  time  and  place  for  the  annual  meeting, 
fill  vacancies  among  the  offices  in  the  interim,  pass  upon  applicants  for  member- 
ship, and  suspend  members  changed  with  fraud,  if  the  facts  justify  such  action. 

Membership. — Reputable  citizens  of  Illinois  engaged  in  the  swine  industry  and 
approved  by  the  executive  committee. 

If  a  member  is  charged  with  willful  misrepresentation  of  any  animal  owned  or 
bred  by  him,  or  with  an  act  derogatory  to  the  standing  of  the  association,  the  exec- 
utive committee  examines  into  the  charges  and  suspends  the  offending  member  if 
thert^  is  sufficient  evidence  against  him.  The  case  is  presented  to  tlie  entire  asswia- 
tion  at  the  next  annual  meeting,  and  if  two-thinls  of  the  members  vote  guilty  tlie 
offend(>r  is  expelled  from  the  association. 

Meetingtt.— Time  and  place  of  annual  meeting  selected  by  executive  committee, 
thirty  days'  notice  being  given  members.     Members  may  vote  by  proxy. 

The  executive  committee  meets  on  the  call  of  four  members.  A  majority  of  Uie 
whole  committee  constitutes  a  quorum. 

Revenue, — Annual  dues,  $1. 

ILLINOIS  SHEEP   BKEBDEKk'    ASSOCIATION. 

Object. — Improvement  of  sheep  industry  in  Illinois. 

Officers  mui  vmriagement. — President,  vice-president,  secretary,  treasurer,  and  an 
executive  committee  of  si»ven,  including  the  officers. 
Memftership. — Reputable  citizens  of  Illinois  interested  in  the  sheep  industry. 
Meetings. — Annual. 
Revenue. — Membership  fee,  $1;  annual  dues,  $1. 

IOWA   CX)RN    AND   HO(J    BREEDERS*    ASSOCIATION. 

Object. — **  To  promote  the  general  interest  of  the  swine  breeders  of  the  State  of  Iowa, 
and  to  improve  and  i>erfect,  by  the  use  of  the  score  c^rd  and  standard  of  excellence  of 
each  breed,  the  system  of  judging  swine,*'  and  the  improvement  of  com  in  the  State. 

Officers  and  management. — President,  two  vice-presidents,  secretary,  treasurer,  and 
an  executive  committee  composed  of  the  president,  the  secretary,  and  three  other 
members  elected  by  the  association. 

The  executive  committee  has  power  to  make  assessments,  no  assessment  to  exce€<l 
the  admission  fee  for  one  year.     It  also  selects  the  date  of  the  June  meeting. 

All  officers  serve  for  one  year  or  until  their  successors  are  elected  and  qualified. 

The  as80(!iation  has  a  standing  committee  of  five,  who,  with  the  secretary,  consti- 
tute a  committee  on  instruction  for  the  examination  of  persons  desiring  to  qualify 
as  ex|)ert  judges  of  swine.  The  committee  examines  the  candidates  by  the  use  of  the 
score  canls  of  the  association  applied  to  the  actual  scoring  of  animals  on  foot.  The 
favorable  report  of  four  members  of  the  examining  committee  must  be  obtained  before 
an  applicant  is  recommended  for  a  certificate. 

Membership. — Any  breeder  of  hogs  may  become  a  member  on  payment  of  the 
entrance  fee.  Honorary  members  may  be  elected  by  a  two-thirds  vote  of  the  mem- 
bers present  at  the  fall  meeting. 

Failure  to  pay  assessments  or  dues  within  thirty  days  after  notice  forfeits 
membership. 

Meetings. — Two  lueetingH  are  held -annually  at  Des  Moines,  one  on  Wednesday  of 
State  fair  week,  at  which  officers  and  members  of  the  executive  committee  are 
elected  and  matters  of  interest  to  exhibitors  of  hoga  discussed;  the  other  between  the 
Ist  and  15th  of  June,  when  the  members  of  the  committee  on  instruction  are  selected, 
candidates  for  certificates  examined,  and  general  business  conducted. 
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Revenue. — Admission  fee,  $1;  annual  dupH,  25  cents;  assessments  by  executive  com- 
mittee not  to  excee<l  $1  per  year. 

MINNESOTA    SHEEP    HRBBnKKH*   ASSOCIATION. 

Object, — ^To  advance  sheep  husbandry  in  Minnesota. 

Officers  and  management. — President,  vice-president,  secretary-treasurer,  and  an 
exe<*utive  committee  of  seven  members. 

The  secretary  publishes  the  proceedings  of  each  annual  meeting  and  mails  a  copy 
to  each  member  of  the  association. 

The  executive  committee  has  general  supervision  over  the  affairs  of  the  association, 
has  power  to  fill  vacancies  among  the  officers  as  they  o(;cur,  and  may  try  and  expel, 
if  guilty,  a  member  charged  with  fraud. 

Previous  to  each  annual  meeting  the  president  appointn  an  auditing  committee  of 
two  to  examine  the  books  and  accounts  of  the  association  and  report  at  the  annual 
meeting. 

Membership. — Citizens  of  Minnesota  interested  in  sheep  husbandry. 

A  member  accused  of  "willful  misrepresentation  or  dishonest  or  unfair  dealing  in 
connection  with  sheep  husl)andry  "  is  trieti  by  the  executive  committee  and  expelle<l 
if  found  guilty  by  two-thirds  of  the  members  present. 

Meetings.  —Annual  meeting  held  on  the  second  day  of  the  annual  meeting  of  the 
State  agricultural  society  at  St.  Paul,  the  exac^t  time  and  place  being  decide<l  by  the 
president. 

Special  meetings  may  be  called  by  the  president,  but  in  such  case  the  se(!retary 
must  give  the  members  thirty  days*  notice,  stating  the  time,  place,  and  purpose  of 
the  meeting. 

Revenue. — Membership  fee,  50  cents;  annual  dues,  6i)  cents. 

Miscellaneous. — ^The  constitution  reCiuires  that  amendments  to  the  constitution  and 
by-laws  must  be  submitted  in  writing  to  the  secretary,  who  makes  copies  and  sends 
one  to  each  member  thirty  days  before  the  annual  meeting  at  which  action  thereon 
is  to  be  taken. 

MINNESOTA   8WINK    BREEDERS'    .\H80CIATI0N. 

Object. — Improvement  of  swine  industry  in  Minnesota. 

Officers  and  management. — President,  vice-president,  secretary,  treasurer,  and  an 
executive  committee  of  seven  members,  one  from  each  Congressional  district  in  the 
State. 

The  secretary  publishes  annually  the  proceedings  of  the  annual  meeting  and  sends 
a  copy  to  each  member. 

The  treasurer  is  required  to  give  bond,  before  entering  on  the  duties  of  his  office, 
in  such  sum  as  may  be  name<i  by  the  executive  committee. 

The  executive  committee  exercises  a  general  supervision  over  the  affairs  of  the 
association,  appoints  subordinate  (committees,  fills  vacancies  among  the  offices,  and 
tries  members  accused  of  fraud. 

Officers  and  members  of  the  executive  committee  are  elected  by  ballot  at  the 
annual  meeting. 

The  books  and  accounts  of  the  association  are  audited  at  each  annual  meeting  by  a 
committee  of  three  appointed  by  the  president  before  the  meeting. 

Membership. — Reputable  citizens  of  Minnesota  interested  in  live  stock. 

A  member  **  charged  with  willful  misrepresentation  or  dishonest  or  unfair  dealing** 
may  be  tried  by  the  executive  committee  and,  if  found  guilty  by  two-thirds  of  the 
members  present,  expelled  from  the  ass<xiiation. 

Meetings, — Annual  meeting  held  at  St.  Paul  at  8  p.  m.  on  the  day  of  the  meeting  of 
the  State  agricultural  society.  The  exact  place  is  designated  by  the  president,  which 
officer  also  gives  notice  of  the  time  and  place  of  the  meeting  thirty  days  in  advance 
thereof. 
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Special  meetings  may  be  called  by  the  president,  but  thirty  days*  notice  of  the 
time,  place,  and  purpose  shall  be  given  by  the  secretary. 

Ret^enne. — Membership  fee,  including  annual  dues  for  the  first  year,  50  cents; 
annual  dues,  50  cents. 

MhceUatieoiis. — Amendments  to  the  constitution  and  by-laws  must  be  submitted  in 
writing  t(»  the  secretary  and  copies  made  and  sent  to  each  member  by  Uiat  officer  at 
least  thirty  days  before  the  annual  meeting  at  which  they  are  to  \ie  acte<l  upon. 

MONTANA    REQIOTBRED   CATTLE   BREEDERS'    ASSOCIATION. 

Object.  —Improvement  of  cattle  in  the  Northwest,  the  encouragement  of  better 
breeding,  the  introduction  of  purebred  stock  into  the  State,  the  promotion  of  county, 
State,  and  district  exhibitions  of  live  stock,  mutual  protection  of  breeders,  the  pro- 
motion of  sales  of  purebred  cattle,  and  the  detection  of  fraud. 

Officers  and  management.— Presidentj  vice-president,  secretary,  treasurer,  and  a 
board  of  five  directors.     The  secretary  may  not  be  a  member  of  the  association. 

The  secretary  is  not  permitte<l  to  buy  or  sell  cattle  on  commission  nor  to  be  inlei^ 
ested  in  the  sale  of  cattle  by  others  except  as  the  board  of  directors  permits. 

Both  the  8e<^retary  and  treasurer  are  required  to  give  bond,  the  amount  l)eing  fixed 
by  the  board  of  directors. 

The  board  of  directors  numbers  five  and  is  electe<l  at  the  annual  meeting  of  the 
association.  The  board  has  charge  of  all  the  business  and  property  of  the  as8(HMation 
and  may  employ  asaistanc^e  to  carry  on  the  work  of  the  association.  It  exercises  a 
general  supervision  over  the  welfare  of  the  purebred  cattle  interests  of  the  State  and 
may  expel  members  for  fraud  and  misconduct. 

The  officers  and  directors  receive  their  necessary  expenses  incurred  in  the  conduct 
of  the  business  of  the  association,  but  no  com{)ensation  for  their  services. 

Membership. — Membership  may  be  personal,  by  firms,  or  corporations.  To  become 
members  persons  must  be  reputable  owners  of  purebred  cattle  residing  in  Montana 
and  approved  by  the  board  of  directors,  of  which  approval  the  applicant  is  notified 
by  the  secretary. 

Any  member  who  is  deemed  "guilty  of  a  violation  of  tlie  rules  of  the  association, 
or  who  may  be  deemed  guilty  of  any  act  that  will  tend  to  injure  the  interests  of  pure- 
bred cattle  or  the  breeders  thereof,*'  may  be  expelled  by  the  board  of  directors 
after  a  fair  trial. 

Meetings. — Annual,  the  time  and  place  being  decided  by  the  board  of  directors. 
The  board  selects  a  date  and  place  at  least  thirty  days  in  advance  of  the  meeting  and 
notifies  the  secretary,  who  in  turn  must  notify  all  members  of  the  association  within 
ten  days  of  the  receipt  of  noti(»e  from  the  board. 

No  member  may  vote  at  an  annual  meeting  if  his  membership  fee  is  unpaid. 

The  Iward  of  directors  liolds  an  annual  meeting  imniediately  after  the  annual 
meeting  of  the  association,  a  majority  of  the  board  deciding  ui)on  the  place  of  meet- 
ing. S})ecial  meetings  of  the  board  may  be  held  at  the  request  of  a  majorily  of  the 
association,  a  majority  of  the  board,  or  at  the  call  of  the  president.  A  majority  of 
the  board  constitutes  a  quorum.  In  case  a  npecial  meeting  is  called  the  members  of 
the  board  are  given  sufficient  notice  to  enable  them  to  reach  the  place  of  meeting 
ccmveniently. 

Revenue. — Initiation  fee,  $5,  which  is  also  the  annual  membership  fee. 

^fiscellaneous. — The  constitution  of  this  association  urges  its  members  to  extend  hy 
all  legitimate  means  the  use  of  purebred  cattle  in  Montana,  to  che(^k  fraud  in  the 
sale  of  such  animals,  both  among  its  own  members  and  among  those  of  recognized 
purebred  rewrd  as.«*ociation8. 

OHIO    HORSE   breeders'   ASSOCIATION. 

Object. — To  promote  the  horse  industry  in  Ohio,  to  protect  importers,  breeders,  and 
purchasers  against  fraud,  to  e<lucate  the  public  engaged  in  the  horse  business,  and  to 
l)enefit  the  members  of  the  association. 
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Officers  and  management.— VresxHeni,  vice-preHident,  secretary,  treasurer,  and  an 
executive  committee  of  five,  of  which  the  president  and  secretary  are  members  ex 
ofl5cio. 

The  president  and  secretary  prepare  the  programs  for  the  annual  meetings  and 
de^ignat«  the  dates  of  the  regular  meetings. 

In  addition  to  the  usual  duties  of  that  officer,  the  secretary  publishes  the  proceed- 
ings of  the  asK(x;iation  and  is  the  custodian  of  the  "Breeders'  R€H?onl*'  and  the  **Sale 
Retford."     His  salary  is  obtaine<l  from  fees  for  registration  of  stock  in  these  records. 

Oflfi(«r8  are  elected  at  the  January  meetings. 

MemherMp. — Reputable  persons  residing  in  Ohio  and  engaged  in  the  importation 
or  breeding  of  horses  may,  u|)on  recommendation  of  one  meml)er  of  the  association 
in  good  standing,  become  active  members  of  the  association  u[K>n  payment  of  a  fee  of 
$1  to  the  secretary.  Residents  of  Ohio  who  are  dealers  in  horses,  although  not  breed- 
ers or  importers,  may  licK'ome  subscribing  meml)ers  when  recommendeii  by  a  mem- 
l)er  in  good  standing.  Subscribing  members  have  all  th3  rights  and  privileges  of 
active  members  except  holding  office  or  voting  for  officers  or  upon  the  adoption  of 
amendments  to  the  constitution  and  by-laws. 

Meetings. — Two  meetings  annually,  in  Columbus,  one  in  January  and  the  other  dur- 
ing the  State  fair  on  the  day  preceding  the  opening  of  the  annual  convention  of  the 
State  l)oar»i  of  agriculture. 

Sj)ecial  meetings  may  also  l)e  held. 

Meetings  are  subject  to  the  vaW  of  the  president,  which  is  issued  to  the  members 
through  the  secretary. 

Revenue. — Annual  dues,  $1;  registration  of  horses  in  the  "Breeders*  Record"  or 
the  "  Sale  Reconl,"  25  cents  i)er  head  in  each  record;  ins{)ection  of  these  records  by 
nonmeml)er8,  50  cents;  registration  of  sale  of  animals,  25  cents  each. 

Miscellaneom. — Registration  of  horses  in  the  "Breeders'  Record"  or  "  Sale  Record  " 
is  open  only  to  members  of  the  association. 

Registration  in  the  "Breeders'  Reconl"  shows  the  name  and  address  of  the  owner 
and  the  name,  age,  sex,  breed,  description,  and  registry  numl>er  of  the  animal.  If 
not  registered,  but  eligible,  the  book  in  which  the  animal  is  eligible  to  registry  is 
stated  and  the. reasons  for  claiming  eligibility.  If  desired,  the  service  fees  of  stallions 
are  inserted. 

Horses  registere^l  in  the  "Sale  Reconl "  may  show  the  following  data:  Name  and 
address  of  owner,  name,  age,  sex,  breed,  price,  and  terms  of  sale. 

Only  members  are  allowed  the  privilege  of  registration,  and  the  records  are  open  to 
their  inspection  at  any  time.  Prospective  breeders  and  purt'hasers  may  l)e  allowed 
the  privilege  of  inspection  by  paying  the  prescribed  fee. 

PBOTECTIVE  ASSOCIATIONS. 

The  protective  stock  breeders'  associations  are  nearly  all  located 
west  of  the  one  hundredth  meridian  of  longitude,  in  that  section  of  the 
country  generally  termed  "the  range."  They  differ  in  their  objects 
from  those  which  are  purely  educational,  and  they  are  generally  more 
highly  organized. 

Ohject, — While  many,  if  not  all,  combine  the  educational  feature  to  a 
('ertain  extent,  holding  annual  meetings  at  which  subjects  concerning 
the  industry  are  presented  and  discussed  from  an  educational  stand- 
point, the  prime  motives  for  their  existence  is  the  capture,  prosecu- 
tion, and  punishment  of  stock  thieves,  the  return  of  strays,  mutual 
protection  agjiinst  common  enemies,  the  enactment  of  judicious  legis- 
lation, and  the  prevention  and  extermination  of  disease.     The  fight 
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against  thieves  ha.s  been  energetically  carried  on  ever  since  organiza- 
tions appeared  in  the  range  country,  and  it  is  still  maintained.  Other 
bi'anches  of  eifort  are  no  less  vigorously  prosecuted.  Not  only  are 
members  severely  punished  for  criminal  acts  of  this  character,  but  the 
energies  of  the  association  are  extended  much  further  and  offenders 
are  brought  into  ciLstod}^  largely  through  the  detective  work  of  asso- 
ciation members  and  officials.  In  Texas  members  under  arrest  for 
stealing  are  suspended  pending  trial,  and  members  going  bail  for  a 
person  accused  of  stealing  or  other  offenses  of  a  similar  nature,  not 
members  of  the  association,  may  be  expelled. 

The  offenses  mentioned  for  which  expulsion  is  the  penalty  are 
''stealing,  taking,  and  driving  away  "  from  the  rightful  owner,  " mark- 
ing, branding,  killing,  driving,  milking,  or  in  any  way  using  or  appro- 
priating any  cattle"  belonging  to  another  without  the  consent  of  the 
owner.  The  Southeastern  Stock  Growers'  Association  **  include,s 
"cutting  fences  or  firing  ranges  or  altering  the  brands  of  others." 

The  classes  of  stock  which  are  protected  depend  upon  loc*al  condi- 
tions. Barring  the  sheep  and  wool  growers'  associations,  the  sheep 
breeder  is  usually  left  to  take  care  of  himself,  and  generally  hogs  are 
not  mentioned.  The  Southeastern,  however,  includes  this  class,  and 
the  Northwestern  Stock  (irowers'  Asso<aation  extends  protection  to 
the  sheep  raiser. 

The  associations  of  sheep  breeders  and  wool  growers  have  for  their 
primar}'  object  the  protection  of  the  industry  against  the  hostility  of 
the  cattlemen.  The  Utjih  Wool  Orowers'  Association  carries  this  to 
such  an  extent  that  provisions  are  made  in  its  constitution  for  the 
support  of  its  members  in  litigsition  by  the  funds  of  the  at^ociation. 

Sanitary  work  is  fre(|uently  a  prominent  feature.  Inspectors  are 
employed  in  cooperation  with  the  State  live  stock  and  sanitary  boards 
to  assist  in  the  extermination  of  disease. 

OffieevH  imd  manm/einevt.  The  executive  conduct  of  protective 
associations  does  not  differ  materially  from  the  purely  educational 
ones,  except  that  it  is  more  systematically  organized.  The  Coloi*ado 
Cattle  and  Horse  (xrowers'  Association  divides  the  State  into  ten  dis- 
tricts, and  each  district  is  giv^en  one  representative  on  the  executive 
committee,  the  secretary  being  a  member  of  the  committee  at  large 
and  the  other  officers  representatives  ex  oflicio  of  their  respective  dis- 
tricts. The  number  of  members  of  this  committee  varies  from  five  in 
the  case  of  the  North  Montana  Wool  Growers'  Association  to  a  possi- 
ble seventy-five  in  the  Montana  Stock  Growers'  Association. 

In  the  Montana  Stock  Growers'  and  the  Arizona  associations  repre- 

«Thi8  afiS43ciation  iH  an  organization  of  the  stockmen  of  Florida,  Georgia,  and  Ala- 
bama along  the  lines  of  the  range  asso(;iationF.  ItH  first  meeting  was  held  in  Jack- 
sonville, Fla.,  March  22  and  28,  U)04.  It  will  be  intercHting  to  not«  the  remiltsof 
Western  methwls  ai>plie<l  under  conditions  in  the  Southeast. 
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sentation  on  the  executivo  committee  is  by  counties,  in  addition  to  the 
officers.  In  Montana  provision  is  made  for  representation  of  districts 
outside  the  boundaries  of  the  State. 

The  Utah  Wool  Growers'  Association  has,  in  addition  to  the  official 
vice-president,  one  vice-president  from  each  county  in  the  State. 

The  secretary,  or  secretary-treasurer  when  the  two  offices  are  com- 
bined, keeps  an  official  record  of  the  names  and  addresses  of  the 
members,  the  officers  of  companies  in  which  they  hold  stock,  or  the 
members  of  firms  in  which  they  are  partners.  He  keeps  a  complete 
record  of  the  brands  and  marks  used  by  meml^ers  and  generally  the 
number  of  stock  owned  by  each,  and  is  in  close  touch  with  all  phases 
of  the  live-stock  industry  in  the  State. 

The  term  of  office  is  usually  one  year,  and  both  officers  and  mem- 
bers of  the  executive  committee  are  ^ifenerally  elected  by  the  associa- 
tion. In  Texas,  however,  the  executive  committ(»e  of  the  Cattle 
Raisers^  Association  is  appointed  by  the  president  and  confirmed  by 
the  association,  provision  being  made  against  its  becoming  a  permanent 
Ixxly,  by  a  recjuirement  that  at  least  four  members  be  retired  annually. 
Officers  may  be  reelected,  }>ut  in  this  association  the  same  person  can 
not  hold  the  office  of  president  or  vice-president  more  than  two  terms 
in  succession. 

Committees  on  membership  and  arbitration  are  frequently  provided 
for. 

MemherHhlp. — Membership  in  the  association  is  usuallv  confined  to 
persons  owning  or  controlling  stock  within  the  State.  In  Texas  and 
Oklahoma  applicants  must  be  eighteen  years  of  age,  and  in  the  Okla- 
homa Live  Stock  Association  they  must  control  or  own  at  least  twent}'- 
five  head  of  cattle. 

Applicants  must  be  recommended  by  one  or  more  members  of  the 
association  or  of  the  executive  committee,  must  deposit  a  stipulated 
entrance  fee  at  the  time  of  making  application,  and  often  must  be 
approved  both  by  a  membership  committ<>e  and  the  executive  commit- 
tee before  their  applications  are  voted  upon  by  the  association. 

Persons  becoming  members  are  required  to  exercise  vigilance  in  the 
detection  of  thieves  and  miscreants,  and  l>ind  themselvtis  and  their 
employees  to  maintain  good  order.  Reprehensible  conduct  is  severely 
punished,  and  in  some  associations  the  arrest  of  a  member  for  stealing 
stock  or  committing  acts  detrimental  to  the  welfare  of  the  industry  is 
ground  for  suspension  b}'  the  executive  committee.  Stealing,  driving 
away  of  stock,  altering  brands,  etc.,  is  punished  by  expulsion.  A 
majority  vote  of  guilty  is  generally  required.  Divulging  the  proceed- 
ings of  the  association  is  punished  by  expulsion  in  many  cases.  In 
the  Texas  association  there  are  three  grades  of  punishment—  expul- 
sion, suspension,  and  reprehension — the  jury  first  dividing  the  guilt 
of  the  accused  and  afterwards  fixing  the  punishment.     The  accused 
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ma}',  however,  appeal  to  the  association.  In  this  organization  the 
executive  committee  acts  as  juit;  charges  are  tirst  presented  to  the 
executive  committee  and  investigated  before  trial  is  ordered.  If  the 
committee  does  not  deem  tlie  charges  sufficient,  the  person  bringing 
them  l>efore  it  may  present  them  to  the  association  for  it^j  action. 

MeetlngH, — Regular  meetings  of  the  associations  are  genenill}'  held 
annually  at  a  stated  place  and  time.  There  may  be  special  meetings 
as  necessary,  and  the  executive  committee  meets  as  necessity  requires 
or  at  stated  times. 

R(*v(mue. — The  revenue  of  these  associations  is  nec*essarily  quite 
large.  The  entrance  fees  vary  from  $1  to  $10  and  the  annual  dues 
from  $1  to  Ifo.  There  are  also  provisions  for  assessments  on  the  basis 
of  the  stock  owned  by  the  members.  This  is  based  finally  on  the  county 
assessors'  returns,  these  being  used  as  a  check  on  the  returns  made  b\^ 
the  meml)ers  to  the  secretary.  The  maxinumi  rate  varies  from  1  cent 
pel-  head  on  70  per  <*ent  of  all  stock  owned  by  members  in  the  case  of 
the  Montiina  association  to  ^1\  cents  per  head  in  the  Nebraska  asso- 
ciation and  8  cents  per  head  on  cattle  in  the  western  South  Dakota 
association.  Sheep  are  assessed  either  per  head  or  per  1,000,  the 
rate  of  the  Northwestern  association  IxMiig  2  mills  per  head  and  that 
of  the  Utah  wool  growers'  *1  per  1,000  head.  The  Colorado  Cattle 
and  Horse  Growers'  Association  assesses  lamb  feeders  at  the  rate  of 
2  cents  for  each  8  head  of  lambs.  This  organization  also  receiver 
about  $30,000  annually  from  a  State  tax  levy. 

ABSTRAC  TS  OF  (\)NSTITUTIONS. 

The  following  alistractM  show  in  detail  for  Heveral  organizations  the  general  facte 
presented  in  the  foregoing  (Hwussion: 

COLORADO   CATTLE    AND   IIOKKE  (IROWKRh'    ASSOCIATION. 

Object. — The  protection  and  promotion  of  the  interests  of  the  cattle  and  horse 
growers  and  sheep  feeders  of  Colorado,  tlie  enforcement  of  tlie  live-stock  laws  of  the 
Stat<»,  and  the  **  l)est  possible  protection  for  the  live  stock  owned  by  its  inenil)ers.*' 

Officvrn  and  mniKKjement. — President,  vice-president,  secretary,  treasurer,  an  exec- 
utive committee  of  11,  and  a  board  of  control  of  .S.  The  president,  vice-president, 
and  treasurer  are  members  ex  ollicio  of  the  executive  committee  from  the  district 
of  the  State  in  which  they  reside  or  hold  meml)ership  in  local  affiliatiHl  associations. 
The  secretary  is  ex  officio  a  mend)er  of  the  executive  committee  from  the  State  at 
large;  he  is  also  ex  ofhcrio  1  of  the  8  members  of  the  board  of  control. 

The  secretary  has  power  to  contract  for  material  and  necessary  services.  His 
request  for  sucli,  countersigned  by  the  president,  is  an  order  on  the  treasurer. 

The  executive  committee  lias  all  the  powers  of  general  management  of  the  asstx'ia- 
tion  not  otherwise  delegated.  It  makes  assessments,  may  redistrict  the  State,  decides 
to  which  district  each  local  atliliate<i  association  should  be  a^^signed,  fixes  the  time 
and  place  for  the  annual  convention  of  the  association,  and  fills  vacancies  occurring 
among  the  officers.  The  individual  members  have  sujHirvision  of  the  affain^  of  the 
association  in  the  (listricts  which  they  represent  and  are  consulted  by  the  swretary 
on  all  matters  pertaining  U^  their  <listricts. 
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The  board  of  control  may  call  meetings  of  the  entire  executive  committee  and 
arts  for  it  *'in  ordinary  matters."     It  is  responsible  to  that  l)ody. 

The  officers  are  elected  by  the  delegates  to  the  annual  convention  an<l  serve  for  one 
year  or  until  their  sua^essors  are  electe<i  and  qualified.  Memljers  of  the  executive 
committei'  also  serve  one  year. 

The  manner  of  selec^ting  meniberH  of  the  exeimtive  committee  is  somewhat  compli- 
cated. The  State  is  divided  into  ten  executive  districts,  along  natural  geographical 
lines,  and  each  district  is  entitle<l  to  one  representative  on  the  executive  committee. 
Delegates  to  the  annual  meeting  are  chosen  by  the  local  affiliated  associations  on  the 
basis  of  1  delegate  for  each  10  memlx^rs  of  such  local  association,  or  fraction  thereof 
over  5,  and  1  additional  "for  each  2,0(X)  head  of  stock  or  fraction  thereof  over 
1,000,  reporttnl  for  assessment  at  the  last  assessment  previous  to  said  meeting"  by 
members  of  the  local  association.  In  making  this  ratio  cattle  and  horses  are  U8e<l  as 
the  basis,  and  the  number  of  sheep  equivalent  to  horses  or  cattle  estimattni  in  the 
proportion  of  8  head  of  sheep  to  1  of  horses  or  cattle.  When  the  annual  convention 
meets  the  <lelegates  from  each  district  meet  in  caucus  under  the  rules  governing  the 
entire  convention  and  nominate  one  of  their  number  to  represent  the  <listrict  on  the 
executive  (committee.  These  nominations  are  indorseil  by  the  convention.  If  the 
delegates  from  any  district  can  not  agree  on  a  nieml)er  of  the  executive  connnittee, 
the  convention  elects  him.  However,  those  districts  in  which  the  president,  vice- 
president,  and  treasurer  reside  or  h<»ld  meml^ership  do  not  choose  a  member  of  the 
executive  committee,  the  election  to  one  of  these  offices  carrying  with  it  the  election 
to  the  executive  committee.  As  the  nominees  in  caucus  of  raeml)er8  of  the  execu- 
tive committee  are  not  presented  to  the  convention  until  after  the  annual  election 
of  officers,  no  confusion  rt^ults  from  this  arrangement. 

The  board  of  control  is  chosen  annually  by  the  executive  committee  from  among 
its  members  at  its  first  meeting. 

At  each  annual  convention  the  president  appoints  a  committee  of  three  delegat*  s 
to  audit  the  books  of  the  secretary  and  treasurer. 

Membership. — Composed  of  twenty-nine  local  associations  of  ca.ttle  and  horse 
growers  in  Colorado  and  the  Fort  CK^Uins  and  Weld  ('ounty  Sheep  Feeders'  Aseoc^i- 
ation.  Other  associations  whose  meml)er8  are  engaged  strictly  in  feeding  sheep  or 
lambs  for  market  may  become  members,  but  those  composed  of  persons  "running 
sheep  on  the  public  range"  are  barretl. 

Application  for  membership  must  l)e  accompanied  with  the  initiation  fee  of  $10, 
and  assessments  must  be  (mid  up  to  maintain  membership  in  good  standing. 

Members  of  the  local  aMSOciations  are  regarded  as  members  of  the  general  associ- 
ation and  entitle<l  to  its  benefits  and  privileges  unless  the  local  associations  are  in 
arrears  in  dues  or  assessments. 

Meetings. — Annual  convention  under  the  regulations  specified  above. 

Rtvenne. — Initiation  fee,  $10  for  each  local  association,  payable  on  application  for 
membership.  Assessments  levied  as  follows:  On  January  1  of  each  year  the  general 
secretary  calls  upon  the  secretaries  of  local  associations  to  report  the  number  of  cattle, 
horses,  and  laml>s  owned  by  its  meml)ers,  which  information  must  lx»  returne<l  not 
later  than  March  1  following.  The  executive  committee  assesses  the  local  asMoci- 
ations  at  a  rate  not  to  excee<l  2  cents  per  head  for  cattle  and  horses  and  2  cents  for 
each  eight  lambs  represented  by  the  loc^al  membershii)s. 

A  State  tax  levy,  yielding  about  $80,000  annually. 

SOUTHEASTERN   STOCK    (iROWEKs'    ASSOCIATION. 

This  association  has  a  constitution  organized  along  the  lines  of  that  group  of  range 
associations  of  which  the  Montana  Stock  (irowers'  Association  is  typiciil.''     The 

«It  will  be  notices!,  however,  that  it  contains  many  (niucational  features  which  are 
lacking  in  the  range  associations. 
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rea<ler  phoiild  refer  to  the  diseaHsion  of  the  latter  and  note  the  exceptions.  Among 
thesi*  are  the  following: 

tyftjcct. — '*To  advance  the  intereflta  of  the  stock  growers  of  the  Southeast,  and  for 
the' protection  of  the  Hanie  against  fraud  and  swindlers,  and  to  prevent  the  stealing, 
taking,  and  driving  away  of  cattle,  sheep,  hogs,  hornes,  males,  and  asses  from  the 
rightful  owners  thereof;  to  ani^ist  in  the  enactment  of  just  laws  for  stock  breeders, 
and  to  encourage  the  improvement  of  sUn-k  by  the  introduction  of  the  best  breeds, 
and  to  inculcate  corre<*t  principles  of  breeding,  the  promotion  of  closer  mutual 
acrjuaintance  and  more  friendly  intercourse  among  ourselves  and  those  who  may 
hereafter  become  parties  hereto,  and  to  enforce  the  stock  laws  of  Florida  and  the 
adjoining  States." 

Officers  and  management. — Three  vice-presidents,  one  each  from  Florida,  Geoiigia, 
and  Alabama.  The  offices  of  secretary  and  treasurer  are  separate,  and  the  executive 
committee  numbers  fifteen. 

Any  of  the  vice-i)residents  may  act  as  president  in  the  al)flence  of  that  officer. 

No  officers  are  l)onded,  none  nveive  compensation,  and  there  is  no  provision  for 
theuj  to  employ  at^istance. 

There  are  no  provisions  for  the  representation  of  new  counties  on  the  executive 
committee. 

There  is  no  committee  on  resolutions. 

Membership. — "All  persons  who  are  interested  in  the  breeding  and  raising  of  live 
stock"  may  l)ecome  meml)ers.  It  is  not  necessary  to  have  applicants  vouched  for. 
The  application  is  referrtnl  to  a  nieml)ership  committt»e  of  three  members  of  the 
H.ss<K'iution  and  the  secretary.  If  their  action  is  favorable,  it  is  referred  to  the  execu- 
tive committee,  whose  acticm  is  final. 

Information  regarding  number  of  stock  owned  or  control!e<l  by  applicants,  names 
of  meinl)ers  of  firms  and  officers  of  comjianies,  etc.,  is  not  rtH]uired  in  this  association. 

"Cutting  fences,  or  firing  rangw,  or  altering  the  brands  of  others"  are  includwi 
among  the  offenst»s  of  which  meml)ers  are  requinnl  to  notify  the  executive  committee 
for  investigation  and  subsecjuent  prosecution. 

Meetings. — The  annual  meeting  is  held  on  the  second  Tuesday  in  November  at  1 
o'clock  p.  m. 

Eleven  members  constitute  a  quorum  of  the  association  at  all  meetings;  a  quorum 
of  the  executive  committee  is  three  meml>ers,  of  which  one  must  always  be  the 
secretary. 

Revenue. — Admission  fee,  $1;  annual  dues,  $5.     No  assessments. 

MONTANA   STXK^K    OROWERs'   ASSOCIATION. 

Ohjeci. — "To  advance  the  interests  of  the  stock  growers  of  Montana  and  adjoining 
States  and  Territories,  and  for  the  protection  of  the  same  against  fraud  and  swind- 
lers, and  to  prevent  the  stealing,  taking,  and  driving  away  of  cattle,  horses,  mules, 
and  asses  from  the  rightful  owners  thereof,  and  to  enforce  the  stock  laws  of  the  State 
of  Montana." 

Officers  and  management. — President,  two  vice-presidents,  a  secretary-treasurer,  and 
an  executive  committee,  of  which  the  officers  are  members  ex  officio.  There  are 
seventy-one  members  of  the  executive  icommittee,  elected  by  counties,  according  to 
a  prescribed  allotment,  and  including  one  each  from  Wyoming,  South  Dakota,  North 
Dakota,  and  the  Northwest  Territory.  The  county  representation  in  Montana 
ranges  from  one  to  five  members  each,  and  representation  from  new  counties,  as  they 
are  (Teated,  is  provided  for. 

In  the  absence  of  the  president  the  first  vice-president  j)erforms  his  duties;  and  if 
both  are  absent,  the  second  vice-president  prt^sicU^.  If  all  these  officers  are  absent^ 
a  president  pro  tempore  is  elected. 

In  addition  to  the  usual  duties  of  the  f)ffice,  the  secretary-treasurer  keeps  a  recoixl 
of  brands  and  collects  other  information  as  it  may  be  furnished  by  the  members. 
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He  is  also  secretary  of  the  exe<*utive  committee.  He  is  required  to  give  bond  with 
sureties,  as  the  executive  committee  may  determine,  and  his  salary  is  fixed  by  that 
body.     He  is  empowered  to  employ  neciessary  assistance. 

The  executive  committee  exercises  general  supervision  and,  during  its  adjourn- 
ment, has  full  control  of  the  association.  It  audits  ainrounts,  represents  the  associa- 
tion before  county  and  State  authorities,  fills  vacancies  among  the  offices  and  in  its 
own  body,  and  proswutes  |)ersons  engaged  in  stock  killing  or  stealing,  and  makes  an 
annual  report  to  the  association.  Each  member  is  expected  to  keep  in  touch  with 
live-stock  matters  in  his  immediate  loi-ality  and  gives  attention  to  the  affairs  of  the 
association  in  that  section.  Persons  appointed  to  vacancies  hold  their  positions  until 
the  succeeding  annual  meeting. 

At  each  meeting  of  the  association  the  chair  appoints  a  resolution  coumiittee  of 
five,  to  whom  are  ireferred  without  debate  all  lesolutions  offered  on  the  floor  of  the 
convention,  except  thos^  that  come  from  the  executive  committee  or  the  State  live- 
stock board. 

There  is  also  a  standing  committee  on  membership,  compo8e<l  of  three  nunnl)erH  of 
the  executive  committee  and  the  set^retary-treasurer.  All  applications  for  niemlnT- 
ship  are  referred  to  this  coinmittet\ 

Officers  and  members  of  the  executive  committee  are  elet^ted  on  the  first  day  of 
the  annual  meeting  and  serve  for  one  year  or  until  their  successors  are  elected  and 
qualified. 

Membership. — Only  stock  growers  may  become  meml)ers.  This  term  is  defineil  as 
**a  person  owning  or  controlling  cattle,  horses,  nmles,  or  asses,  and  engagetl  in  the 
business  of  breeding,  growing,  and  raising  the  same  for  profit."  Membershi|>s  must 
l>e  personal,  and  the  applicant  must  be  proposeil  by  a  member  of  the  as9(K*iation, 
must  accompany  his  application  with  the  fee  of  admission  and  a  statement  of  the 
number  of  stock  owned  or  controlled  by  him  or  by  his  firm  or  company,  with  their 
brands  or  marks,  and  the  names  of  the  members  of  his  firm  or  the  names  and 
addresses  of  all  the  officers  of  his  company.  The  application  is  referred  to  the  mem- 
bership committee,  w^hose  action  is  final. 

Persons  becoming  members  bind  themselves  and  their  employees  to  oT)serve  the 
by-laws,  resolutions,  and  regulations  of  the  as.*<ociation  under  penalty  of  forfeiture  of 
membership.  Members  are  exjiected  to  notify  the  executive  committee  of  cases  of 
killing  or  stealing  stock  within  their  knowledge. 

Failure  to  pay  dues  or  assessments  within  specified  times  brings  the  delinquent 
into  suspension  or  his  name  may  be  dropped  from  the  rolls  if  the  case  is  greatly 
aggravated. 

A  member  guilty  of  divulging  the  proceedings  of  the  association  or  of  disloyalty 
to  the  assodation  may  be  tried  at  a  meeting  specially  called  for  the  purjxxse  or  at  a 
regular  annual  meeting.  If  a  majority  of  the  members  present  find  him  guilty,  he  is 
expelled.     Expulsion  in  such  a  case  is  permanent. 

No  resignations  are  accepted  until  all  dues  or  assessments  have  been  paid. 

Meetings. — ^The  annual  meeting  is  held  on  the  third  Tuesday  in  April,  at  10  a.  m., 
at  Miles  City,  Mont. 

Special  meetings  may  be  called  by  the  president,  by  either  vice-president,  or  when- 
ever requested  by  seven  members.  No  other  business  may  be  transacted  at  a  special 
meeting  except  that  for  which  it  is  called. 

A  quorum  of  the  association  is  twenty-five  meml)ers;  of  the  executive  committee, 
seven  members. 

Proxies,  made  within  sixty  days  of  the  date  of  meetings  and  Approved  by  the  ex- 
ecutive committee,  may  be  voted  at  all  meetings. 

Revenue, — Annual  dues,  $5,  and  an  annual  assessment  at  the  discretion  of  the  exec- 
utive committee  not  to  exceed  1  cent  per  head  on  70  per  cent  of  all  stock  owned  by 
members  at  the  time  of  assessment. 
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Miscdlaiieous, — ^The  by-laws  may  be  amended  by  a  two-thirds  vote  of  the  memhere 
present  at  an  annual  meeting. 

NEBRASKA    OTOCK   (GROWERS*    AHHOCIATION. 

Same  as  the  Montana  association,  with  the  following  exceptions: 

The  association  is  governed  by  its  articles  of  incorporation  rather  than  by  a  con- 
stitation  and  by-laws. 

Ojfficei*H  and  management. — One  vice-president.  The  executive  committee  is  com- 
posed of  fifteen  members  from  the  State  at  large. 

The  secretary-treaanrer  is  not  authoriz<Nl  to  employ  assistance. 

The  president  and  secretary-treasurer  appoint  a  membership  committee  of  three  to 
pass  upon  appl legations  for  membership  for  recommendation  to  the  executive  com- 
mitt-ee. 

There  is  no  couimittee  on  resolutiouB. 

Tlie  executive  connnittee  acts  as  a  boanl  of  arbitrati(jn-in  dis^mtes  between  mem- 
Ijers  referred  to  it  for  settlement. 

Meiuhership. — A|)plic^nts  must  Ih^  propose*!  by  a  meml)erand  receive  the  favorable 
votes  of  the  memlwrship  couimittee  and  the  executive  committee. 

Membership  is  forfeited  if  asseswment*  are  not  paid  l)efore  July  15  following  the 
date  of  levy. 

Members  accused  of  misconduct  are  tried  by  the  executive  committee,  and  ex- 
pelled if  found  guilty  by  a  majority  vote. 

Meetings.— ThQ  annual  meeting  is  held  on  the  second  Tuesday  in  May  at  a  place 
ilesignated  by  the  association  at  the  previous  annual  meeting.  The  president,  virt*- 
president,  or  president  pro  tempore  may  call  a  special  meeting,  or  this  may  be  done  at 
the  request  of  five  members  of  the  executive  committt^e.  The  executive  committee 
meets  immediately  after  election  and  on  the  call  of  the  president,  vice-president, 
president  pro  tempore,  or  three  of  its  members.  The  executive  committee  meet* 
immediately  after  election. 

Eleven  members  of  the  association  constitute  a  quorum  at  all  meetings.   . 

Revenue. — Admission  fee,  $2.50,  with  exemption  from  annual  dues  for  the  first  year; 
annual  dues,  $2.50.  Maximum  limit  of  assessments  2}  cents  per  head  on  all  stock 
owned  by  members  at  time  of  assessment. 

Miscellaneoun. — Amendments  to  the  articles  must  be  made  in  writing  and  filed  with 
the  secretary  at  least  thirty  days  in  advance  of  the  meeting  at  which  they  are  to  be 
presented  and  a  copy  mailed  to  each  member  of  the  association. 

NORTHWESTERN    STOCKT  GROWERS'    ASS(K'IATION. 

This  organization  is  young,  an  offshoot  of  the  Western  South  Dakota  Stock  Growerp' 
Association,  and  is  composeil  of  men  representing  the  smaller  stockmen  as  oppose<l 
to  the  large  ranchmen;  accordingly,  its  membership  includes  owners  of  sheep.  ItP 
constitution  is  modeled  on  that  of  the  Montana  Stock  Growers'  Association.  Excep- 
tions may  be  noted  as  follows: 

Object. — In  enumerating  the  classes  of  stock  protected,  asses  are  omitte<i  and  sheep 
added.  The  energies  of  the  association  are  directed  toward  enforcing  the  stock  laws 
*'of  adjoining  States"  as  well  as  those  of  South  Dakota. 

Officers  and  management. — One  vice-president,  and  an  executive  committee  of  eleven 
members  selected  from  the  State  at  large.  No  outside  representation.  No  provision 
for  representation  of  new  counties.     There  is  no  committee  on  resolutions. 

At  each  annual  meeting  the  president  appoints  a  committee  of  three  members  on 
arbitration,  ''whose  duty  it  shall  be  to  examine  into  and  render  a  decision  on  all 
questions  of  dispute  arising  between  members  of  this  association  and  referred  to 
them  for  settlement." 
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Memftership.—A  "stockman**  may  own  sheep  as  well  as  other  classes  of  stock. 
The  applicant  must  be  propcjsed  by  a  member  of  the  association  and  his  application 
must  receive  the  favorable  vote  of  a  membership  committee  of  three  members  and 
the  secretary-treasurer.  This  committee  reports  its  action,  if  favorable,  to  the  execu- 
tive committee,  which  body  takes  final  action  on  the  application. 

Meetings. — Annual  meeting  at  Bellefourche,  S.  Dak.,  on  the  second  Tuesday  in 
April,  bej?inninp  at  2  o*clock  p.  m.  Other  places  may  be  designated  by  the  executive 
committee. 

Special  meetings  may  be  called  by  the  president,  or,  in  his  absence,  by  the  vice- 
president,  or  at  the  request  of  five  members  of  the  association. 

Eleven  members  of  the  association  constitute  a  quonnn. 

Proxies,  made  within  thirty  days  of  the  meetings  and  approved  by  the  executive 
committee,  may  be  votini  at  elwtions. 

Revenue. — Admission  fee,  $2;  annual  dues,  $2;  an  assessment  not  oftener  than  oni-e 
a  year,  not  to  exceed  2  cents  per  head  on  all" cattle,  horw^s,  and  mules,  and  2  mill.M 
per  head  on  all  sheep  owned  by  members  at  time  of  a.*«sessment. 

"Applicants  for  membership  who  are  members  of  other  associations  or  sheepmen 
and  do  not  desire  stock-yard  inspection  "  by  tlie  Northwestern,  an'  not  assess(»d  for 
that  purpose. 

}futreUaneom. — The  by-laws  may  l)e  amende<l  only  at  an  annual  met^ing  by  a 
majority  vote  of  the  memb(»rs  present. 

WajTERN    SOrTII    DAKOTA    STHK'K    (iKOWERS'    A8S(H'IATION. 

The  by-laws  of  this  organization  follow  very  closely  those  of  the  Montana  Sto<.'k 
(Jrowers'  Association,  to  which  the  reader  is  referre<l.  Among  the  exceptions  may 
b?  noted  the  following: 

Officers  awl  management. — The  executive  committee  (X)n8ist8  of  twelve  meml)ei'8, 
elected  from  the  State  at  large.  No  provision  is  made  for  representation  from  new 
counties. 

Proxies  are  voted  at  elections  only. 

There  is  no  committee  on  resolutions.  An  arbitration  committee  of  three  mem- 
bers of  the  association  is  appointed  by  the  president  at  each  annual  meeting. 

Membership. — Applicants  must  be  propo8e<l  by  a  member  of  the  a«<sociation,  and 
the  applications  are  referred  to  a  membership  committee  of  three  members  and  the 
sec^retary-treasurer.  If  their  action  is  favorable,  the  application  goes  to  the  executive 
committee,  whose  action  is  final. 

Meetings. — Annual  meeting  on  the  second  Tuesday  in  April,  at  1  o'clo(*k  p.  m.,  at 
Rapid  City,  8.  Dak. 

Special  meetings  may  \ye  called  in  the  usual  manner  or  at  the  request  of  five  mem- 
bers of  the  association. 

Eleven  members  constitute  a  quorum  for  meetings  of  the  association  and  three  for 
meetings  of  the  executive  committee,  of  whom  one  must  always  be  the  secretary. 

Revenue. — Admission  fee,  $5,  payment  of  which  exempts  from  the  annual  dues  for 
the  first  year;  the  maximum  assessment  is  3  cents  per  head  for  cattle  and  2  cents  per 
head  for  horses,  mules,  and  asses  owned  by  members  at  the  time  of  assessment. 

"Applicants  for  membership  who  are  members  of  other  associations  and  do  not 
desire  stock-yard  inspection  by  our  association  shall  not  be  assessed  for  that  purpose." 

ARIZONA   C.ATTLB  GROWERS*    ASSOCIATION. 

Object. — "To  secure  a  better  acquaintance,  and  to  promote  a  more  cordial  friend- 
ship among  the  cattle  growers  of  Arizona;  to  inculcate  sound  and  correct  principles 
of  breeding  and  the  growing  of  cattle;  to  prevent  the  stealing  and  driving  away  of 
cattle  and  horses  from  the  rightful  owners  thereof;  to  assist  and  encourage  the  Ari- 
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zona  Live  Stock  and  Sanitary  Board  in  their  efforts  to  promote  and  build  up  the  cat- 
tle business  and  the  enforcement  and  execution  of  the  stock  laws  of  Arizona;  to  aid, 
encourage,  and  promote  the  enactment  and  passage  of  such  stock  laws  as  the  present 
and  future  interest  of  the  stock  growers  of  Arizona  demand  and  require." 

Officers  and  management. — President,  first  and  second  vice-presidents,  secretary, 
treasurer,  an  executive  committee,  and  a  board  of  control.  The  oflficers  mentioned 
constitute  the  board  of  control  and  the  executive  committee  is  composed  of  the 
officers  and  three  members  of  the  association  from  each  county  in  the  Territory, 
making  a  total  membership  of  forty-four. 

In  addition  to  the  usual  duties  pertaining  to  his  office,  the  secretary  gives  notice 
of  all  meetings,  keeps  a  list  of  the  names  and  addresses  of  the  members,  and  collects 
the  annual  dues,  paying  them  over  to  the  treasurer. 

The  treiisurer  is  recjuirt^l  to  give  such  bond  as  may  be  required  by  the  executive 
committ<it». 

No  officer  may  hold  his  office  longer  than  two  successive  years. 

The  books  of  the  secretary  and  treasurer  are  audited  at  each  annual  meeting  of  the 
association. 

Officers  are  allowed  exjHinses  incurred  in  performing  their  duties,  but  are  allowed 
no  other  compensation. 

At  each  annual  meeting  an  auditing  committee  and  a  committee  on  resolutions 
of  three  members  ciich  are  ap|K)inte(l  by  the  president. 

Except  when  the  association  is  in  session  the  executive  committee  has  entire  con- 
trol over  its  affairs  "  not  otherwise  provided  for.'*  The  members  from  each  county 
have  charge  of  the  affairs  of  the  association  in  that  couuty,  and  are  consulted  by  the 
board  of  control  on  all  matters  "relating  to  or  originating  within"  that  county. 

The  board  of  wntrol  has  power  to  act  for  the  executive  committee  **in  ordinary 
matters,"  and  has  all  the  management  and  control  of  the  association  *' not  specifically 
designated  to  other  officers,  members,  or  committees."  It  may  fix  the  date  and 
place  of  the  annual  meeting  of  the  association,  and  may  call  a  meeting  of  the  entire 
executive  committ-ee  when  necessary,  and  fills  vacancies  occurring  from  death  or 
otherwise  among  the  officers  or  members  of  the  executive  committee,  such  appoint- 
ments being  effective  only  until  the  next  succeeding  annual  meeting.  The  board 
is  responsible  to  the  executive  committee. 

Meinhrship. — AsscK'iations  of  cattle  growers,  firms,  corporations,  or  individuals 
interested  in  any  way  in  the  cattle  industry  in  Arizona  are  eligible  to  membership. 
The  applicant  must  be  re<!ommended  by  one  or  more  members,  must-  8tat«  in  his 
application  the  names  of  the  individuals  composing  his  firm,  or  the  names  and 
addresses  of  the  offit^ers  of  the  association  which  he  represents,  must  accompany  his 
application  with  the  initiation  fee  of  $o,  and  must  receive  the  favorable  vote  of  the 
iKiard  of  c<mtrol. 

Persons  becoming  members  bind  themselves  and  employees  to  the  observance  of 
the  by-laws  and  regulations  of  the  association  under  penalty  of  forfeiture  of  mem- 
bership. 

Failure  to  pay  dues  on  or  before  the  annual  meeting  at  which  they  become  pay- 
able suspends  the  rights  of  membership  until  payment  is  made. 

Meetings. — The  association  holds  one  meeting  annually,  the  time  and  place  being 
decided  by  it,  or,  in  case  of  failure  to  do  so,  by  the  board  of  control.  Special  meet- 
ings may  be  called  by  the  president  at  the  written  recjuest  of  three  members  of  the 
executive  committee. 

The  setTetary  gives  due  notice  of  all  meetings  either  through  the  public  press  or 
by  letter  to  each  member. 

Five  members  of  the  association  constitute  a  quorum,  provided  five  counties  are 
represented. 

Revenue. — Initiation  fee,  $5;  annual  dues,  $1. 
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OKLAHOMA    LIVE   STOCK    ASSOCIATION'. 

The  constitution  ia  a  modification  of  that  of  the  Cattle  Kaisers'  Association  of 
Texas,  to  which  attention  is  calletl.     The  following  are  ainoug  the  exceptions  noted: 

Object. — To  protect  cattle  raisers  of  Oklahoma,  southern  Kansas,  and  northern 
Texas. 

Officers  and  manageinnit — The  offices  of  secretary  and  treasurer  may  l)e  consoli- 
dated at  any  time.  The  president,  secretary,  and  treasurer  are  members  of  the 
executive  committee  ex  officio,  which  committee  numbers  seven.  No  provision  is 
made  for  an  assistant  secretary,  and  there  is  no  provision  rejrarding  limited  tenure  of 
office. 

The  secretary  notifies  meml)erB  of  their  indebtedness  semiannually,  and  failure  to 
pay  subjects  members  to  the  penalty  of  having  their  brands  remove<l  from  the 
inspectors'  books,  but  not  to  dismissal  from  the  association.  The  secretary  is  empow- 
ered to  draw  a  sight  draft  on  members  neglecting  to  pay  such  indebtedness  within 
thirty  days  of  notification. 

The  executive  committee  is  not  empowereii  to  fix  salaries  and  wages  of  employees. 
It  elects  its  own  chairman  and  secretary. 

Membership. — Applit^ants  nnist  render  for  assessment  not  less  than  25  head. 

The  provisions  against  encouragement  of  and  symjiathy  for  cattle  thieves  found  in 
Articles  XXV  and  XXVI  of  the  Texas  by-laws  are  omitted  from  the  Oklahoma  con- 
stitution, but  the  same  provisions  of  punishment  for  stealing,  etc.,  are  provided. 

Meetings. — On  the  second  Tuesday  of  Febniary  of  each  year.  It  is  not  stated  si^e- 
cifically  how  the  date  and  place  are  fixed. 

Four  members  of  the  executive  committee  constitute  a  quorum. 

Revenue. — MemlKjrship  fee,  $3;  annual  dues,  $2.  Assessment  not  to  exceed  2  cents 
per  head  on  all  cattle  owned  or  controlled  by  meml)er8.  If  meml)er8  do  not  render 
their  cattle  for  assessment,  the  number  shown  by  assessors'  roll  is  taken  as  a  ba.«is. 

Assessment  dues  are  payable,  on  notice  from  the  secretary,  1  cent  i>er  head  on  or 
before  June  15  and  1  cent  per  head  on  or  l)efore  December  1  of  each  year.  On  notice 
from  the  secretary  these  assessments  may  be  collected  quarterly  at  the  rate  of  one- 
half  cent  per  quarter. 

Pasturage  charges  and  disposition  of  cattle  cAught  by  inspectors  are  not  mentioned 
in  the  Oklahoma  constitution. 

Miscellaneous.— The  provisions  of  Articles  XIII,  XVI,  XXI,  XXV,  XXVI, 
XXXVII,  and  XXXVIII  of  the  Texas  by-laws  are  entirely  omitted  from  the  Okla- 
homa constitution.  The  reader  is  referred  to  the  Texas  by-laws,  appendetl  to  this 
article,  for  a  closer  comparison. 

CATTLE    RAISEHS'  ASSOCIATION    OF  TEXAS. 

Object. — Mutual  protection  and  l^enefit  and  the  cultivation  of  a  fraternal  feeling 
generally  among  cattlemen. 

Officers  and  management. — President,  two  vice-presidents,  secretary,  treasurer,  and 
an  executive  committee  of  fifteen,  of  which  the  president  and  vice-president  are  mem- 
bers ex  officio.  The  president  is  ex  officio  chairman  of  the  executive  committee. 
In  addition  to  the  usual  duties  of  that  officer,  the  president  appoints  the  members  of 
the  executive  committee,  which  appointments  must  be  confirmed  by  the  association. 

The  secretary  gives  bond,  which  must  be  approved  by  the  executive  committee. 
He  keeps  a  record  of  the  brands  and  marks  used  by  members  (^f  the  association,  the 
list  of  cattle  rendere<l  for  assessment,  sends  quarterly  statements  of  their  indebted- 
ness to  all  members,  and  collet^ts  all  funds  due  the  association,  including  dues,  assess- 
ments, pasturage  on  animals  caught  by  inspectors  of  the  association,  etc.,  paying 
them  over  to  the  treasurer  and  taking  a  receipt. 

The  treasurer  also  gives  a  lx)nd,  approved  by  the  executive  committee,  when  the 
body  requires  it. 
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The  executive  committee  has  entire  control  over  the  association  during  adjouni- 
ment.  "It  shall  have  the  power  to  appoint  inspectors,  agents,  and  representatives, 
and  an  assistant  secretary,  if  in  their  discretion  such  an  officer  shall  be  required,  and 
shall  fix  salaries  and  compennations  of  all  officers  and  employees  of  the  assooiatiou; 
shall  offer  rewards,  and  do  any  and  all  thing^s  which  the  association  could  do  if  in 
session,  and  its  action  shall  l>e  binding  on  the  association.  It  shall  audit  all  accounts 
of  the  association,  and  at  each  annual  meeting  make  a  report  covering  all  matt*?i> 
requiring  the  attention  of  the  association,  and  recommend  such  nieasures  as  it  shall 
deem  of  importance  for  the  action  of  the  association.'*  This  body  approves  the 
bonds  of  the  secretary  and  treasurer,  passes  upon  applications  for  membership, 
passes  upon  bills  and  claims  against  the  a.«isociation  not  included  under  the  head  of 
printing  and  advertising  and  stationery  needed  by  the  secretary's  office,  levies  :is?ft^- 
ments,  acts  as  a  board  of  investigation  of  charges  against  members,  has  iK)wer  to  pus- 
pend  or  expel,  and  is  a  board  of  arbitration  in  disputes  between  members  regarding 
the  ownership  of  animals  held  by  inspectors  of  the  association. 

The  executive  committee  elects  ita  own  secretary. 

Elected  officers  hohi  office  for  one  year,  or  until  their  successors  are  elected  and 
installed,  but  no  person  may  hold  the  office  of  president  or  vice-president  longer 
than  two  tenns  in  succession. 

At  least  four  members  of  the  executive  committee  must  be  retired  each  year. 

Membership. — Persons  owning  or  controlling  cattle,  arid  18  years  of  age  or  over,  are 
eligible  to  meml)ership. 

Persons  desiring  meml)ership  make  api)lication  to  the  secretary  on  blanks  supplie<i 
by  him.  The  applicant  must  be  indorsed  ])y  two  meml)ers  in  good  standing,  and 
must  accompany  his  application  with  the  initiation  fee.  He  must  receive  the  favor- 
able vote  of  the  executive  committee  and  the  favorable  vote  of  a  majority  of  the 
members  of  the  association  and  nuist  "render  for  assessment  all  cattle  owned  or  cf»n- 
trolle<l  by  him"  before  he  is  a(!cei)ted  as  a  member. 

l*^ch  member  is  required  to  file  with  the  secretary  "a  list  of  his  brands  and  marks 
accompanying  such  brands,  as  nearly  as  i)ossible,  for  all  cattle  for  which  he  asks! 
prote(!tion,  the  number  of  said  cattle  to  be  not  less  than  the  number  renden*d  l»y 
him  for  taxation,  and  to  include  all  other  cattle  owned  or  controlled  by  him,  w  itli 
the  number  of  his  cattle,  his  post-office  address,  location  of  ranch,"  etc.  These  n»c- 
ords  are  always  open  to  members  of  the  association. 

Members  are  retjuired  to  report  to  the  association  all  cases  of  "marking,  branding, 
killing,  driving,  milking,  or  in  any  way  using  or  appropriating  any  cattle"  not  the 
property  ol  the  i  erson  committing  these  act**,  unless  he  has  the  authority  of  the 
owner. 

A  member  may  withdraw  from  the  a.ssociation  by  making  formal  application  to 
the  secretary  and  discharging  all  indebtedness,  provided  that  there  are  no  chai^t* 
against  him  "for  violations  of  the  by-laws,  rules,  and  regulaticms  of  the  association." 

Failure  to  })ay  annual  dues  and  assessments  subjects  a  member  to  having  his 
brand  removed  from  association  records,  the  loss  of  protection,  and  forfeiture  «)f 
membership. 

Members  going  on  the  bond  of  i)ersons  charged  with  cattle  stealing  who  are  not 
meml)er8  or  their  employees  forfeit  meml)ersliip. 

Offenses  for  which  a  member  may  be  exi>elled  are  to  "mark,  brand,  kill,  or  sell, 
or  in  any  way  appropriate  for  his  own  use  or  l^netit  any  stock  not  his  own  and 
without  proper  authority  from  the  owner."  To  "drive  other  cattle  than  his  own 
from  their  accust<mied  range"  is  regarded  as  "violating  the  good  intentions  of  the 
afl.sociation,"  and  subjects  the  member  to  "expulsion,  susi>ensi(m,  or  reprehension." 
as  the  gravity  of  the  case  demands. 

Members  charged  with  the  theft  of  cattle  may  be  suspended  by  the  executive 
committee  in  ita  discretion,  and,  if  convicted,  expelled  from  the  association  by  that 
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body,  the  right  of  appeal  to  the  association  being  allowed  at  the  succeeding  annual 
meeting. 

Chai^ges  against  members  of  acts  punishable  by  expulsion,  suspension,  or  repre- 
hension are  presented  to  the  executive  committee  verbally  or  in  writing,  with  the 
evidence  at  hand.  The  committee  investigates  them,  and,  if  it  deems  them  suffi- 
cient, instructs  the  secretary  to  summon  the  member  accused  to  appear  l)efore  the 
association  to  stand  trial.  If  the  executive  committee  does  not  deem  the  charges 
sufficient,  the  accuser  may  present  them  to  the  association  at  its  next  annual  meeting 
for  its  consideration. 

The  executive  committee  may  investigate  charges  on  its  own  initiative,  with  the 
usual  course. 

When  charges  are  preferred  and  brought  before  the  association,  a  fair  trial  is 
allowed  at  an  annual  meeting,  and  a  majority  vote  of  the  members  present  may 
convict.  After  convictic^n,  the  anaociation  votes  for  the  kind  of  punishment,  which 
may  be  expulsion,  suspension,  or  reprehension,  a  majority  vote  deciding. 

Suspended  meml)er8  are  not  entitled  to  any  of  the  privileges  of  the  association, 
but  are  accountable  to  it  for  their  conduct.  At  any  stated  meeting  they  may  be 
reinstated  by  a  favorable  majority  vote. 

Expelled  members  may  apply  for  new  membership  after  twelve  months  from  date 
of  expulsion. 

Meetings, — Annual,  on  set^ond  Tuesday  in  March.  The  place  where  this  meeting 
i.«  held  is  decided  by  the  association  in  annual  meeting. 

The  executive  committee  meets  immediately  after  their  apix)intments  are  con- 
finned  by  the  association  and  selects  a  w^cretary.  Their  regular  meetings  are  held 
on  the  last  Mondays  of  May,  August,  and  Xovember.  S|)ecial  meetings  may  be 
called  by  the  secTetary.  Five  members  constitute  a  quorum,  and  their  action  is 
final  ''unless  rescinded  by  the  entire  executive  committee." 

Revnine. — Initiation  fee,  $5;  annual  dues,  $5;  10  per  cent  of  the  sales  of  all  cattle 
caught  by  inspectors  of  the  association  and  sold  l)elonging  to  the  associati  n;  an 
assessment,  if  neede<l,  not  to  excee<l  2}  cents  ix^r  head  on  all  cattle  owned  or  con- 
trolled by  members. 

NORTH    MONTANA    WOOL   <iROWEKs'    ASSOCIATION'. 

Object. — Protection  and  promotion  of  the  wool  and  mutton  interests  of  Montana. 

Officers  and  management. — President,  three  vice-presidents,  st»cretary,  and  treasurer. 
All  but  the  treasurer  constitute  the  executive  committee. 

In  addition  to  the  usual  duties  of  the  office,  the  president  is  specitically  charged 
with  the  general  8U|)ervision  of  the  a*«sOi!iation,  is  chairman  of  the  executive  com- 
mittee, and  delivers  an  addrew^  on  sheep  husbandry  at  the  annual  meeting. 

The  secretary  receives  money  due  the  association,  pays  it  to  the  treasurer,  taking  a 
receipt,  and  publishes,  "as  far  as  practicable,"  an  annual  report  containing  the  trans- 
actions of  the  association  and  the  papers  and  addresses  pfesented  at  the  annual 
meeting. 

The  executive  committee  has  power  to  levy  assessments  for  the  supj)ort  of  the 
a«»sociation. 

At  each  annual  meeting  the  president  apjwints  a  ways  and  means  committee  of 
two  members  from  each  county  in  the  State;  among  other  duties  the  members  of  this 
committee  may  grant  applications  for  membership  and  receive  memlwrship  fees, 
giving  receipts  for  them.  No  officers  are  paid  salaries  except  the  secretary,  who 
receives  $100  per  annum,  payable  at  the  close  of  the  year. 

Officers  are  electetl  annually. 

Membership. — "Wool  growers  residing  in  Montana. 

Meetings. — The  association  meets  in  July  of  each  year  at  Great  Falls,  Mont.  Si)ecial 
meetings  may  be  held  at  any  time  on  call  of  the  president. 
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The  executive  committee  meets  on  call  of  the  president  or  three  of  ita  memlwrs. 
Three  members  constitute  a  quorum. 

Reienne. — Memlwrship  fee,  $5;  assessments  at  a  rate  i>er  1,000  sheep  owned  by 
members  as  shown  by  the  assessment  rolls  in  the  different  counties.  The  executive 
committee  fixes  the  rate  of  assessment. 

UTAH    WOOL   (; rowers'  A&SOC'IATION. 

Object. — "To  (iefend  the  individual  meml)ers  from  oppression  of  any  kind  and  to 
make  a  common  cause  of  any  injury  or  injustice  inflicted  upon  a  member;  to  protect 
the  rights  of  the  wool  j^rower  in  the  use  of  the  range,  the  water  courses  and  springs, 
and  his  right  to  the  use  of  the  public  highways;  to  provide  a  fund  that  can  be  useil 
at  any  time  in  defense  of  our  rights,  or  to  prosecute  to  a  final  determination  suite  in 
the  courts  of  law,  for  any  injustice  which  may  l>e  committed  on  meml:)ers  of  this 
association." 

Officers  mid  manageniaU. — President,  vice-president,  secretary,  treasurer,  and  an 
executive  committee  of  seven,  of  which  the  officers  name<l  are  members  ex  officio. 
There  is  also  a  vice-president  for  each  county  in  the  State. 

In  addition  to  his  regular  duties,  the  president  receives  applications  for  member- 
ship and  approves  the  l)onds  and  sureties  of  the  secretary  and  treasurer. 

The  county  vice-presidents  represent  the  interests  of  the  association  in  their 
respective  counties  and  receive  applications  for  membership. 

The  executive  committee  receives  complaints  of  ''damages  of  whatever  kind  or 
nature,  wrongs,  indignities,  extortion,  or  oppression  done  to  or  suffered  by  any 
meml)er,"  and  carries  these  cases  into  the  courts  if  the  facts  warrant  such  action. 
The  committee  may  fill  vacancies  in  any  office  and  "has  general  direction  and  super- 
vision of  all  the  work  of  the  association." 

The  oflitvrs  serve  one  year,  or  until  their  successors  are  elected  and  qualified.  The 
secretary  receives  such  compensation  as  the  association  may  detennine.  The  secre- 
tary and  treasurer  are  required  to  give  bonds  of  $1,000  each,  "with  two  goo<l  and 
sufficient  sureties." 

Only  wool  growers  are  eligible  to  office. 

Membership, — Sheep  raisers,  wool  growers,  and  wool  dealers  in  Utah  are  eligible  to 
mem>>er8hip.  Applications  are  made  to  the  president  or  county  vice-president. 
Failure  to  pay  the  yearly  dues  to  the  association  forfeits  the  right  to  protection. 

Meetings. — Annual  meeting  on  April  6  at  Salt  I^ke  City.  S[)ecial  meetings  may  be 
calle<i  by  the  president  at  his  discretion  or  at  the  request  of  five  or  more  member?. 
Twenty-five  meml)er8  constitute  a  quorum. 

Reveniw. — Initiation  fee,  $1;  annual  dues  from  persons  who  are  not  sheep  owners, 
$1;  wool  growers  are  assessed. $1  per  thousand  sheep  owned  by  them. 

SPECIMEN  CONSTITUTIONS  OF  LIVE  STOCK  ASSOCIATIONS. 

In  the  following  pages  the  constitutions  of  a  number  of  these  aj«so- 
ciations  are  appended  for  the  information  of  those  who  may  desiiv       | 
more  complete  details  regarding  their  methods  of  organization  and 
government. 

The  constitution  of  the  California  Live  Stock  Breeders'  Association 
may  serve  as  a  model  for  Pacific  coast  breeders  or  those  similarly  sit- 
uated; the  Missouri  and  Kansas  constitutions  are  tj^pical  of  the  com- 
bclt  ai^sociations;  the  constitution  of  the  Montana  Registered  Cattle 
Breeders'  Association  contains  many  excellent  suggestions  for  breeders 
who  are  pioneers  in  live-stock  improvement;  and  with  the  Ohio  Hovj^e 
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Breeders'  Association  serves  as  an  illustration  of  an  organization  to 
pronaote  a  special  class  of  stock.  All  of  these  illustrate  the  educational 
associations.  Those  which  are  mainl}^  protective  are  represented  })y 
the  Montana  Stock  Growers'  Association,  the  Cattle  Raisers'  Associa- 
tion of  Texas,  and  the  Utah  Wool  Growers''  Association.  These  latter 
ones  also  illustrate  associations  organized  for  the  promotion  and  pro- 
tection of  live  stock  interests  in  general  and  of  those  of  special  classes. 
These  constitutions,  bj'-Iaws,  rules,  and  regulations  are  inserted 
solely  for  purposes  of  information  and  the  Bureau  of  Animal  Industry 
does  not  assume  responsibility  for  any  sentiments  expressed  therein. 

California  Live-Stock  Breeders'  Association. 

CONSTITITION    AM)    By-LaWK. 
NAME. 

This  organization  shall  l)e  known  as  the  California  Live  Stock  Breeders'  Association. 

OBJECT. 

The  object  of  the  California  Live  Stock  Breeders'  Association  is  to  encourage  the 
breeding  of  purebred  live  stock,  to  improve  the  breeds  of  domestic  aninials  in  Cali- 
fornia, to  secure  adequate  recognition  of  our  animal  industrv  from  the  State  legislature 
and  public  officers,  to  provide  for  a  comprehensive  plan  of  agricultural  education,  to 
collect  live-stock  statistics  and  disseminate  information  respecting  the  sui)eriority  of 
pure-bred  animals,  to  hold  live-stock  conventions,  to  promote  live-stock  exhibitions, 
to  enlarge  the  usefulness  of  the  State  fair,  and  in  general  to  contribute  to  the  promi- 
nence of  California  as  a  live-stock  breeding  center. 


The  officers  of  this  association  shall  consist  of  a  president,  vice-president,  secretary, 
treasurer,  and  a  boanl  of  seven  directors.  The  j>resident,  secretary,  vice-president, 
and  treasurer  shall  be  ex  officio  members  of  the  board  of  directors,  and  a  majority  of 
the  board  shall  constitute  a  quorum  for  the  transaction  of  business. 

DUTIES  OF   PRESIDENT. 

It  shall  be  the  duty  of  the  president  to  preside  at  the  uieetings  of  the  association, 
and  in  his  absence  the  vice-president  shall  Ix?  the  pi'esiding  officer. 

Dl'TIES   OF   THE   SECRETARY. 

it  shall  be  the  duty  of  the  secretary  to  keep  a  reconl  of  all  the  meetings  of  the 
association,  to  receive  all  moneys  and  dues  due  the  association,  to  pay  the  same  over 
to  the  treasurer,  taking  his  receipt  therefor,  to  re<'eive  all  applications  for  member- 
ship and  refer  samie  to  the  board  of  directors,  to  keep  a  list  of  members,  with  their 
residences,  dates  of  joining,  cla.Ms  of  stoc^k,  and  families  of  same,  to  collect  live-stock 
statistics,  and  he  shall  receive  for  his  services  such  compensation  as  the  board  of 
directors  may  order. 

Dl'TIES   OF    DIRECTORS. 

It  shall  l)e  the  duty  of  the  board  of  directors  to  pass  upon  all  applications  for  mem- 
bership, to  have  general  supervision  of  the  association  under  such  rules  and  regula- 
tions as  mav  from  time  to  time  be  sul>scribed,  and  in  general  to  promote  the  objects 
for  which  this  association  was  formed. 

MEMBERSHIP. 

All  residents  of  the  State  of  California  who  are  engaged  in  improving  the  standard 
of  the  live  stock  of  the  State,  editors  of  live-stock  and  agricultural  papers,  and  experi- 
ment-station officials  from  any  experiment  station  in  the  Inited  States  who  nave 
been  approved  by  the  boanl  of  directors  are  eligible  to  memlx^rship 
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EXPULSION. 

If  any  member  shall  willfully  misrepresent  any  stock  or  do  any  act  derogatory  to 
this  association,  he  shall  be  expelled,  providing  that  two-thirds  of  the  members 
present  at  an  annual  meeting  shall  vote  for  such  expulsion.  It  shall  be  the  dutv  of 
the  secretary  to  notify  the  oSending  member  of  the  charges  against  him  thirty  c[a)'8 
before  such  meeting,  "when  he  will  be  permitte<l  to  appear  and  l>e  given  a  hearing. 

aiSETINGS. 

The  annual  meeting  of  this  association  shall  be  held  at  Sacramento  on  the  second 
Tuesday  of  the  State  &ir.  Twenty-five  meml)er8  of  the  association  shall  constitute  a 
c^uorum  at  the  annual  meeting.  The  board  of  directors  shall  hold  meetings  at  such 
tunes  and  places  as  may  be  necessary  to  transact  the  business  of  the  association,  and 
upon  the  written  request  of  ten  members  the  president  shall  call  a  special  meeting. 
It  will  be  the  duty  of  the  secretary  to  notify  each  member  of  the  association  of  the 
annual  meeting  ten  days  previous  thereto. 

AMENDMENTS. 

This  constitution  may  be  amended  at  anv  annual  meeting  by  a  two-thirds  vote  of 
the  members  present,  provided  notice  of  such  amendment  is  given  sixty  days  previous 
to  the  annual  meeting. 

D['E8. 

The  annual  dues  of  this  association  shall  be  three  dollars  ($3),  and  if  any  member 
shall  neglect  to  pay  his  dues  for  one  year  his  name  shall  be  dropped  from  the  mem- 
bership roll. 

ELECTIONS. 

All  officers  of  this  association  shall  be  elected  by  ballot  at  the  annual  meeting,  and 
shall  hold  office  for  one  year  or  until  their  successors  have  been  elected  and  qualified. 

KsAsas  Improved  Stock  Breeders'  AsBOciation. 

CONSTITI'TION. 

Article  1.  This  association  shall  \ye  known  as  the  Kansas  Improved  Stock  Breeders' 
Association. 

Art.  2.  The  objects  of  this  association  shall  be  to  promote  the  interests  of  breeders 
of  the  various  breeds  of  improved  live  stock  in  Kansas. 

Art.  3.  The  officers  of  this  association  shall  consist  of  a  president,  \dce-pre8ident, 
secretary,  treasurer,  and  a  board  of  five  directors,  which,  together  with  the  president, 
secretary,  and  treasurer,  shall  constitute  an  executive  committee. 

Art.  4.  The  offit;ers  of  this  association  shall  be  elected  at  each  annual  meeting. 

Art.  5.  Any  person  interested  in  the  improved  breeds  of  live  stock  may  become  a 
member  of  this  association  by  the  payment  of  a  membership  fee  of  $1,  and  thereafter 
an  annual  due  of  $1  shall  be  collected  from  each  member  of  this  association. 

Art.  6.  The  regular  annual  meeting  of  this  association  shall  be  held  at  Topekaon 
the  second  Tuesday  of  January  each  year  at  10  a.  m. 

Art.  7.  This  constitution  may  be  altered  or  amended  at  any  annual  meeting  of  this 
association  by  a  two-thirds  vote  of  all  the  members  present. 

By-Laws. 

1.  The  president  shall  preside  at  all  meetings;  he  shall  fill  by  appointment  all 
temporary  va^'ancies  in  offices,  appoint  all  committees  not  otherwise  provided  for, 
and  jwrform  all  other  duties  pertaining  to  the  office  of  president. 

2.  The  vi(!e-president  shall  i)reside  in  the  absence  of  the  president  and  perform  all 
the  duties  pertaining  to  the  office. 

3.  The  secretary  shall  keep  a  roll  of  all  the  memlxjrs,  with  their  post>office  addresses 
(and  class  of  stotrk  bre<l).  He  shall  record  in  a  book  kept  for  that  purpose  all  the 
proceedings  of  the  association,  and  receive  and  pay  over  to  the  treasurer  all  feee» 
dues,  and  other  money  paid  to  the  a.sPociation,  conduct  the  correspondence  of  the 
association,  ami  perform  such  other  duties  as  pertain  to  his  office. 

4.  The  treasurer  shall  receive  from  the  secretary  all  money  coming  into  the  bands 
of  the  association  and  disburse  the  same  on  order  of  the  executive  committee,  and 
make  a  detailed  report  of  said  receipts  and  disburseuaenta  at  each  annual  meeting. 
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5.  It  shall  be  the  duty  of  the  executive  committee  to  prepare  a  programme  for  each 
annual  meeting  and  furnish  copy  of  the  programme  to  each  member  of  the  associa- 
tion at  least  thirty  days  previous  to  the  annual  meeting.  They  shall  also  provide  for 
the  publication  of  annual  reports  and  have  general  supervision  of  the  business  affairs 
of  the  association. 

6.  Order  of  business: 

Calling  roll. 

Reading  minutes  of  last  meeting. 

President's  annual  address. 

Reports  of  officers. 

Reports  of  committees. 

Communic^ations. 

Unfinished  business. 

New  business. 

Election  of  officers. 

General  programme. 

Adjournment. 

7.  These  by-laws  may  be  amended  by  a  two-thirds  vote  of  all  the  members  present 
at  any  annual  meeting  of  this  association. 

MisBOiuri  Improved  Live  Stock  Breeders'  Association. 

CON.STITUTION. 

Section  1.  This  organization  shall  be  known  as  the  Missouri  Improved  Live  Stock 
Breeders'  Association. 

Sec.  2.  The  purposes  of  this  organization  are  to  include  in  its  membership  all  who 
are  interested  in  the  encouragement  and  upbuilding?  of  an  increa»<ed  interest  among 
all  the  breeders  of  the  various  breeds  of  improved  live  st<^)ok;  and  for  mutual  l>enefit 
and  the  disseminating  of  infonnation  calculated  to  awaken  a  more  general  interest 
among  breeders,  farmers,  and  feeders,  to  the  end  that  better  methods  may  prevail. 

Sec.  3.  The  officers  of  this  orgtmization  shall  consist  of  a  president  and  one  vice- 
president  for  each  breed  represented  in  its  membership,  a  secretary  who  shall  be 
ex  officio  treasurer,  an  executive  committee  consisting  of  the  president  and  secretary 
and  three  members  to  be  appointed  by  the  president. 

Sec.  4.  Election  of  officer?.  The  president,  vice-president,  and  secretary  and 
ex  officio  treasurer  shall  be  elected  at  each  annual  meeting  by  ballot  and  serve  until 
their  successors  are  elected  and  qualified. 

Sec.  5.  Membership.  Anyone  may  become  a  member  of  this  organization  by 
making  application  to  the  secretary  to  have  his  name  enrolled. 

Sec.  6.  Membership  fees  and  annual  dues.  There  shall  l)e  no  membership  fees  or 
annual  dues  charged  unless  otherwise  ordered  by  a  majority  vote  of  the  members 
present  at  an  annual  meeting. 

Sec.  7.  Meetings.  The  meetings  of  this  association  shall  ])e  held  at  such  time  and 
place  as  may  be  decided  upon  by  the  executive  committee. 

By-Laws. 

Section  1.  Duties  of  president  and  vice-presi<lents.  It  shall  Ixi  the  duty  of  the 
presi<lent  to  preside  at  all  meetings  and  to  call  such  meetings  of  the  executive  com- 
mittee a.s  may  seem  nece.«sary.  It  shall  b*'  the  dutv  of  the  several  vi(*e-j)rt»sideiits  to 
cooperate  with  the  executive" committee  and  look  after  the  membership  and  interests 
of  the  special  breed  which  he  represents. 

Sec.  2.  Duties  of  secretary  ana  ex  otficio  treasurer  shall  be  to  keej)  the  minutes  of 
all  meetings  and  record  them  in  a  book  kept  for  that  purpose.  To  receive  and  pay 
out  all  moneys,  keeping  a  correct  account  of  the  same.  He  also  shall  be  required  to 
each  year  make  a  report  to  the  annual  meeting.  He  shall  turn  over  all  records  and 
accounts  to  his  duly  elected  successor  in  office. 

Sec  3.  Duties  of  executive  committee.  The  executive  committee  shall  have  charge 
of  all  the  business  affairs  of  this  assoi-iation,  also  to  select  a  time  and  place  for  holding 
each  succeeding  annual  meeting;  to  examine  Ww  books  and  accounts  of  the  secretary 
and  treasurer;  to  arrange  programme  for  each  annual  meeting  and  have  same  ready 
for  publication  at  least  four  weeks  in  advance  of  date  of  meeting. 

Sec.  4.  Annual  meeting.  At  each  annual  meeting  the  time  and  place  for  the  next 
regular  meeting  shall  be  decided  upon  by  the  executive  committee  acting  jointly  with 
the  executive  committees  from  the  several  organizations  conqmsing  the  Industrial 
Association.  The  time  and  place  for  the  annual  meeting  shall  be  given  due 
announcement  through  the  agricultural  i>reg.s. 
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Uontana  Begristered  Cattle  Breeders'  Association. 

Declaration  of  Objecth. 


This  association  shall  be  known  as  the  Montana  Registered  Cattle  Breedere' 
Association. 

OBJECTS. 

The  improvement  of  cattle  in  the  herds  of  the  Northwest,  the  encoura^ment  of 
better  breeding  and  introduction  of  pure  blood  into  the  herds  of  the  State;  to  pro- 
mote and  aid  county,  district,  and  State  exhibits  by  breeders  where  friendly  compe- 
tition will  lead  not  only  to  improvement  among  breeders  who  exhibit,  but  create 
interest  among  cattle  breeders  generally;  to  produce  a  class  of  cattle  that  shall  be 
equal  to  any  in  the  Union;  to  afford  mutual  protection  and  aid  to  breeders,  and  to 

Sromote  quarterly,  semiannual,  or  annual  public  sales  of  pure-bred  cattle  owned  in 
[ontana. 

By-Laws. 

QrALIFICATlONS   OF   MEMBERS. 

Section  1.  Any  reputable  owner  or  breeder  of  pure-bred  cattle  who^e  residence 
is  in  Montana  may  become  a  memlK^r  of  this  association  u\K)n  approval  by  the  board 
of  directors  and  i)ayment  of  initiation  fee  of  five  dollars  ($5),  which  shall  be  the 
annual  fee  of  nieml)ership.  Applications  for  membership  shall  be  made  to  theaecre- 
tar>%  who  shall  bring  the  application  before  the  board  of  directors  for  their  approval. 
The  secretary  shall  report  the  action  of  the  board  upon  said  application  to  the  appli- 
cant. When  an  application  is  approved  by  the  board  the  membership  fee  shall  be 
paid  by  the  applicant  within  twenty  days  after  notification  of  such  approval  by  the 
secretary,  and  thereupon  the  applicant  shall  be  enrolled  as  member  of  the  association. 

MEMBERSHIP    BY   CORPORATIONS,  FIRMS,   AND   a)PAKTNERSHIPS. 

Sec.  2.  An  incorporated  company  may  become  a  member  of  this  association  the 
same  as  an  individual,  and  a  firm  composed  of  two  or  more  mrtners  may  likewise 
become  a  meml)er.  An^'  individual  partner  in  any  firm  may  have  membership  sep- 
arate and  apart  from  his  said  firm  on  payment  of  his  membership  fee  and  assew- 
ments.  Meml)erphips  in  this  association  are  nontransferable  and  terminate  with  the 
life  of  the  member  or  the  dissolution  of  the  firm  or  corporation. 


Sec.  3.  The  officers  of  this  association  shall  consist  of  a  president,  vice-president, 
secretary,  and  treasurer,  all  of  whom  shall  be  meml>ers  of  trie  association,  excepting 
the  secretary,  who  may  or  may  not  be  a  member. 

niTIES   OF   OFFICER."*. 

Sec.  4.  The  president  shall  be  elected  by  a  majority  vote  of  all  the  members  pres- 
ent or  represente<l  bv  approved  proxies  at  each  annual  meeting,  and  shall  hold  office 
for  one  year,  or  until  his  successor  is  elected  and  qualified.  The  president  shall  be 
the  chief  executive  officer  of  the  aa<»ociation,  who  shall  see  that  the  laws  are  enforced 
and  who  shall  see  that  each  and  every  officer  of  the  association  performs  the  duties 
reiiuired  of  him  by  the  by-laws,  lie  shall  preside  at  all  meetings  of  the  association 
when  present  and  of  the  board  of  directors,  and  perform  such  other  duties  as  the 
by-laws  and  rules  may  impose  upon  him.  He  shall  execute  all  contracts  of  the  asso- 
ciation which  shall  have  been  authorized  by  the  board  Of  directors. 

Sec  5.  The  vice-president  shall  be  elecfed  in  the  same  way  as  the  president  at 
each  annual  meeting,  and  hold  office  for  one  year,  or  until  his  successor  is  elected 
and  (inalifie<i.  He  shall  T)erform  all  the  duties  of  the  president  in  case  of  the  absence 
or  inability  of  the  president  or  up<m  the  reijuest  of  the  president.  In  case  of  the 
death  or  removal  of  lx)th  presi<lent  and  vice-president,  the  l.>oard  of  directors  shall 
choo.«e  a  ]>resident  to  act  until  the  next  annual  meeting. 

Sec.  (>.  The  secretary  shall  be  the  clerical  officer  of  the  association,  and  shall  hold 
his  office  for  one  year,  or  until  a  successor  is  elected  and  qualified.  It  shall  be  the 
duty  of  the  secretary  to  keep  and  preserve  correct  and  accurate  minutes  of  all  meet- 
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injjs  of  the  association  in  a  speinal  record  book  for  that  purpose,  and  to  be  the  custo- 
dian of  such  records.  He  shall  keep  the  books  and  accounts  of  such  association, 
attend  to  its  correspondence,  and  perform  such  other  duties  as  the  board  of  directors 
may  direi't,  and  shall  receive  such  comi>ensati<m  for  his  services  as  the  board  of 
directors  may  deem  fit.  The  secretary  snail  cive  bond  for  the  faithful  performance 
of  the  duties  imposed  in  such  sum  as  the  Iward  of  directors  mav  direct,  the  premium 
on  said  bond  to  be  paid  by  the  association.  The  secretary  stall  not  buy  nor  sell 
cattle  on  commission,  nor  shall  he  be  interested  in  the  sale  of  cattle  l)elon>ring  to 
others,  except  in  such  manner  as  the  Iward  of  directors  shall  permit  and  authorize. 
He  shall  attest  to  all  contracts  ma*le  by  the  association,  which  snail  have  the  approval 
of  the  board  of  directors  and  be  executed  by  the  president. 

Sec.  7.  The  treasurer  shall  have  charge  and  custody  of  the  funds  and  securities  of 
the  association  and  shall  deposit  the  same  in  a  safe  manner,  paying  the  same  as  the 
board  of  directors  may  direct.  He  shall  give  bond  in  such  a  sum  and  in  such  man- 
ner as  the  board  of  directors  shall  designate,  the  association  paying  the  premium  on 
said  bond. 

Sbc.  8.  The  management  of  the  association  shall  be  vested  in  a  board  of  five 
direi'tors,  who  shall  be  elected  by  a  majority  vote  of  all  members  present  at  the  reg- 
ular annual  meeting  of  the  association,  which  shall  l)e  at  such  date  and  at  such  place 
as  the  board  mav  direct.  The  lx>ard  of  directors  shall  have  the  entire  charge  ami 
management  of  the  property  of  the  ai»sociation,  and  shall  have  power  to  employ  help 
and  assistants  in  any  department  of  the  work  that  they  may  deem  for  the  best  inter- 
esti)  of  the  association.  It  is  the  dutv  of  the  board  to  encourage  breeding  and  to 
maintain  unimpaired  the  purity  of  all  registered  cattle  and  to  protect  and  promote 
by  all  lawful  means  the  interests  of  pure  blood  as  their  judgment  may  dictate;  to 
oner  premiums  for  the  exhibition  of  superior  animals  and  to  receive  contributions 
and  to  appropriate  association  moneys  for  such  purposes.  The  boanl  of  directors 
shall  clause  to  be  kept  an  accurate  record  of  their  meetings  and  all  transactions  in 
the  special  reconl  book. 

Sec'.  9.  The  board  of  directors  shall  hold  an  annual  meetjng  for  the  transaction  of 
business  as  soon  as  practicable  after  the  annual  meeting  of  the  association  and  at 
such  place  as  a  majority  of  the  l)oard  may  elect.  They  shall  hold  s])ecial  meetings 
at  such  time  and  place  as  they  may  deem  necessarv  for  the  proper  management  and 
transaction  of  the  Dusiness  of  the  association.  Special  meetings  shall  be  called  either 
by  a  majority  of  the  members,  by  a  majority  of  the  board  of  directors,  or  by  the 
president. 

All  directors  shall  receive  sufficient  notice  of  a  special  meeting  to  enable  them  to 
reach  the  place  designated  and  a  majority  of  the  board  may  transact  business. 

Sec.  10.  The  oflScers  and  directors  of  the  asso<*iation  may  receive  their  n€(*esFary 
expenses  paid  out  by  them  in  the  transaction  of  the  necessary  business  of  the  associa- 
tion, but  shall  receive  no  compensation  for  their  services. 

Sec.  11.  There  shall  be  an  annual  meeting  of  the  association  for  the  electicm  of 
officers  and  direct^)r8  and  for  the  transaction  of  business  at  a  place  and  date  set  by 
the  directors.  The  secretary  shall  notify  all  members  by  written  or  printed  notice 
within  ten  days  after  being  notified  of  tlie  date  and  place  by  the  directors,  and  the 
said  directors  shall  name  the  date  and  place  to  the  secretary  at  least  thirty  (lays  prior 
to  said  meeting.  At  any  annual  or  special  meeting  a  majority  of  meml)er8  of  the 
association  present  shall  liave  power  to  transact  business.  No  member  shall  l^  per- 
mitted to  vote  unless  his  membership  fee  has  been  paid. 

ORDER   OF   BUSINESS   AT   SPECIAL   OR    AXNl'AL   MEETIX(JS. 

Sec.  12.  The  regular  order  of  business  at  the  annual  and  si)ecial  meetings  shall  be 
as  follows; 

1.  Roll  call  of  members  and  submission  of  proxies. 

2.  Reading  of  minutes  of  previous  meetings  and  action  thereon. 

3.  Address  of  the  president. 

4.  Report  of  board  of  directors. 

5.  Report  of  the  secretary. 

6.  Report  of  the  treasurer. 

7.  Report  of  committees. 

8.  Election  of  officers. 

9.  Miscellaneous. 

The  regular  order  of  business  may  l)e  suspended  at  any  time  by  a  two-thirds  vote. 
Election  of  officers  shall  be  by  ballot  if  there  is  more  than  one  nomination  for  one 
office  or  more  than  five  nominations  for  directors. 
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MISCELLANEOrS. 

Sec.  13.  It  shall  be  the  duty  of  every  meinl)er  to  furnish  to  this  association  and  to 
the  national  apsoeiation  to  which  he  may  belong  all  information  reganlincr  the  vio- 
lation of  rules,  or  of  any  act  by  any  member  or  any  other  pc^rwn  that  would  tend  to 
brinff  censure  on  this  or  any  other  recognize<l  association,  and  shall  ai<l  in  every  way 
the  detection  of  frauds  in  jxHligrees  or  attempts  to  deceive.  The  l)oard  of  <lirectors 
are  hereby  empowered  to  expel  from  this  aswK'iation.  after  due  investigjition  and  a 
hearing  of  the  accused,  any  member  whom  they  deem  guilty  of  a  violation  of  the  rules 
of  the  association,  or  who  inay  be  deeme<l  guilty  of  anv  act  that  will  tend  to  injure 
the  interests  of  purebred  cattle  or  the  breeders  thereof. 

Ohio  Horse  Breeders'  Association. 

COXSTITCTIOX. 
ARTICLE  I. 

This  association  shall  be  known  as  the  Ohio  Horse  Breeders*  Association. 

ARTICLE  II. 

The  object  of  this  association  shall  be  to  promote  the  various  breeds  of  horses  in  the 
State  of  Ohio,  and  to  protect  importers,  breetlers,  and  purchasers  of  such  horses 
against  injury  resulting  from  pen»()ns  wrongfully  claiming  full-bloo<led  and  pedigreed 
animals  and  selling  the  same  as  such;  to  promote  the  general  improvement  of 
breeding  and  feeding  and  caring  for  horses;  for  the  education  of  the  individuals 
engaged  therein,  and  for  the  mutual  benefit  of  the  members  of  this  association. 

ARTICLE   III. 

The  officers  of  this  asscxiiation  shall  consist  of  a  president,  vice-president,  secretary, 
treasurer,  and  executive  committee  of  five,  of  which  the  president,  and  in  his  absence 
the  vice-president,  and  the  secretary  shall  be  ex  officio  members. 

ARTICLE    IV. 

Section  1.  Any  person  of  good  character  who  is  engaged  in  importing  purebred 
horses  or  in  the  breeding  of  norm^s,  whether  purebred  or  not,  in  the  State  of  Ohio, 
shall  be  eligible  for  meml)er8hip  in  this  association,  and,  upon  the  recommendation 
of  some  member  of  this  a.ssoeiation  in  good  standing,  may  become  an  active  member 
by  the  payment  of  |l  annually  to  tlie  secretary.  Persons  residing  in  Ohio  who  are 
not  engaged  in  the  business  of  importing  purebred  horses  and  are  not  en^ged  in 
breeding  horses,  but  are  engaged  in  the  business  of  dealing  in  horses  in  this  State, 
are  eligible  to  membership  in  the  association  as  subscribing  members  thereof,  when 
recommended  as  aforesaid,  and  shall  have  all  the  rights  and  privileges  of  active  mem- 
bers except  the  right  to  hold  office,  vote  for  officers,  or  to  vote  upon  the  adoption  or 
amendment  of  the  constitution  and  by-laws. 

Sec  2.  All  persons  who  may  l)econie  members  shall  l)e  subject  to  and  be  governed 
by  the  constitution  and  by-laws. 

ARTICLE    v. 

Section  1.  There  shall  Iw  at  least  two  stated  meetings  each  year,  one  to  be  help 
in  January  and  one  during  the  Ohio  State  fair,  at  such  times  and  places  in  the  city 
of  Columbus  as  the  president  and  secretary  may  (lesignat»\ 

Sec.  2.  All  meetings  of  the  association  are  sul)ject  to  the  call  of  the  president,  who 
shall  notify  the  secretary  and  he  notify  the  members  of  such  meetings. 

Sec.  li.  The  pn^sident  and  secretary  shall  select  suitable  persons  at  each  annual 
meeting  to  prepare  and  read  papers  on  the  subjects  of  breeding,  feeding,  and  caring 
for  horses,  and  such  other  subjects  within  tlie  scope  of  the  association  as  they  may 
select. 

ARTICLE    VI. 

This  constitution  may  be  amended  by  a<lding  to  or  taking  therefrom  at  any  annual 
meeting  of  the  association  by  a  two-thirds  vote  of  the  active  memlx'rs  present. 

Bv-Laws. 

article  i, 

Section  1.  The  annual  mt^eting  of  the  association  in  January  shall  be  held  in  the 
city  of  Columbus,  Ohio,  on  the  day  preceding  the  day  of  the  annual  convention  of 
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the  State  board  of  agriculture  of  Ohio,  and  at  such  place  as  may  be  provide<l  by  the 
secretary  of  the  association  and  secretary  of  the  State  board  of  agricuhure. 

Sec.  2.  The  officers  shall  be  elected  by  ballot  at  each  annual  meeting  in  January. 

Sec.  3.  At  the  annual  meeting  in  January  the  sec^tary  and  treasurer  shall  make 
their  reports,  and  the  president  shall  appoint  an  auditing  committee  to  audit  their 
reports. 

Sec.  4.  Special  meetings  of  the  assoiriation  may  be  called  by  the  president,  or,  in 
ca.<«e  of  his  absence  or  disability,  by  the  vice-president,  at  a  time  and  place  designated 
in  the  notice. 

ARTICLE   H. 

At  each  annual  meeting  of  the  association  in  January  the  following  shall  l)e  the 
order  of  business: 

1.  Calling  to  order  by  pregident. 

2.  Reading  minutes. 

3.  Secretary's  report. 

4.  Treasurer's  report. 

5.  Reports  of  committees. 

6.  Unfinished  business. 

7.  New  business. 

8.  Election  of  officers. 

9.  Reading  of  paj)ers  on  topics  named. 

At  the  annual  meeting  during  the  State  fair  matters  of  general  interest,  except  as 
hereinafter  provided,  may  come  up  for  discussion  and  action. 

ARTICLE   III. 

Section  1.  The  president  shall  preside  at  all  meetings  of  the  association.  He  shall 
call  such  meetings  as  are  provided  for  in  the  by-laws.  He  shall  countt^rsign  all  war- 
rants drawn  upon  the  treasurer  by  the  secretary,  and  shall  perform  such  other  duties 
as  usually  devolve  upon  such  officer. 

Sec.  2.  The  vice-president  shall  perform  the  duties  of  the  president  in  case  of  his 
al)8ence. 

Sec.  3.  The  secretarv  shall  have  charge  of  all  the  books  and  records  of  the  associa- 
tion. He  shall  atten(t  and  accurately  record  the  proceedings  of  all  meetings  of  the 
association.  He  shall  draw  all  warrants  on  the  treasurer.  He  shall  receive  all 
moneys  due  the  association  and  pay  the  same  to  the  treasurer,  and  charge  the  same 
in  account  to  the  treasurer  in  a  book  kept  for  that  purpose.  He  shall  prepare  and 
issue  all  proj>er  notices  of  all  meetings  of  the  association,  and  to  all  officers,  notifying 
them  of  their  election,  and  submit  to  the  annual  meeting  of  the  association  in  Janu- 
ary a  true  and  correct  report  of  his  transactions  with  the  association  and  the  treasurer, 
and  perform  such  other  duties  as  may  l)e  recjuired  of  him  by  the  i)re>*ident. 

In  addition  to  other  records  kept  by  him,  the  secretary  shall  either  in  person  or 
by  an  assistant  secretary  appointed  by  him  and  approved  by  the  president,  keep, 
two  records  in  book  form,  one  of  which  shall  be  called  the  "Breeders'  Record" 
and  the  other  the  "Sale  Record."  Any  horse,  mare,  colt,  or  filly  owned  by  any 
member  shall  l)e  eligible  to  entry  in  tne  Breeders'  Record,  and  at  the  owner's 
request  shall  l)e  entered  therein  by  the  secretary  or  his  assistant,  who  shall  state  the 
name  and  address  of  the  owner,  and  the  name,  age,  sex,  and  breed  of  the  animal, 
with  a  pertinent  description  of  the  latter,  and  if  any  animal  so  entered  be  registered 
in  any  recognized  studbook,  the  registry  numl)er  shall  be  stated  and  the  studlxwk 
in  which  such  registration  is  made;  and  if  any  animal  so  entered  \ye  eligible  to  such 
registration,  but  not  registered,  he  shall  state  to  what  studbook  it  is  eligible  and 
under  what  rule  or  on  what  ground  the  owner  claims  the  right  of  registration;  and 
if  the  owner  so  directs  a  record  shall  be  made  of  the  terms  of  service  of  any  stallion 
80  entered. 

In  the  Sale  Record  any  horse,  mare,  colt,  filly,  or  gelding  of  any  member  shall 
be  eligible  for  entry  if  such  animal  be  for  sale.  Such  entry  shall  include  the  name 
and  address  of  theowner,  and  a  statement  of  the  name,  age,  sex,  and  breed  of  the 
animal,  and,  if  the  owner  so  direct^,  the  price  and  terms  of  sale.  No  animal  shall  be 
entered  in  either  of  said  records  unless  the  owner  thereof  bean  active  or  subscribing 
member  of  this  asscK'iation,  and  for  each  animal  registered  the  charge  shall  be  25 
cents,  payable  when  the  entry  is  made. 

Said  records  shall  be  open  at  all  times  to  the  inspection  of  officers  and  other  mem- 
bra of  the  association,  but  not  to  any  other  person  except  as  hereinafter  stated. 
^Vith  the  consent  of  any  owner  of  an  animal  so  entered  his  name  and  a<idress  may 
be  furnished  to  any  prospective  breeder  or  purchaser,  whether  a  member  of  the 
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aA-4i<-iiition  or  not.  (>n  tht-  i^«a\-TiK-ni  »*{  -"Vt*  «>'nl*  ihr  >«*Tvtary  or  hisa^Fintant  shall 
f»eniiit  any  jtni-.jit^i\e  ln^t^ir r  or  ».iir\-!iaM-r.  mho  h  not  a  int- oilier  of  the  as^sticia- 
tion.  to  iij-i«*-<-i,  ^ir  j-hall  furnish  him  hy  lett^-r  iniiimiation  omcemin^  any  entries 
in  Kii«l  rH-^'r*!**  miK-eniinir  ar^'  animaU  wh«*^  «tHner  t^hall  have  authorized  such 
infonjiati«'n  t«»  l»e;rivt'n. 

The  j<^*r»*larv  t*T  hi*  a—ii^tant  >hail  fumi-h  ia  the  nienil«er«  of  the  as«><K*iation  with- 
out <'ljarje  print*-*!  hianks  on  mhii-h  to  ni]ue>t  entries  to  !*•  ma<le  in  said  rwxjrdjj. 
\Vh»'n  any  animal  enlfTf-*!  in  either  uf  ?<iid  reo">nl'*  i«s  f**U\,  the  «iate  of  «ale,  and  the 
nani«'  and  ad«liv-«*  of  U  ah  s^lh-r  and  imnha.-^r  >haH  l»e  rvt^mh-*!  in  the  Sale  Reconl, 
at  the  n^|U«*«*1  of  either  speller  or  j»iinha.«-t*r  on  the  jiaynient  <»f  the  sum  of  25  cents*. 
The  H-t-n-lary  or  the  av-i^tant  heer\-lary.  if  theser\ii-es  l»e  |terfuniieil  hy  the  latter, 
^hall  receive  nii  hi«  o'lniju-n. Dillon  the  fee-  reeeiv***!  as  af«»res:iid. 

Sk<  .  4.  The  tr»-if«nrer  ^hall  re<-»'ive  an^l  >hall  keej»  and  «ii-lmr9e  all  moneys  belong- 
ini;  to  tlie  a-^'H-iati-'M.  and  .^hall  |«;4y  them  out  on  warrant:*  drawn  by  the  secretary 
an<l  eounter»iirnt-«l  l.y  the  ]»n->i<ienl.  He  ^hail  keef>  a  r^-tfidar  accimnt  of  the  money 
re<ieived  and  jiaid  out  hy  him.  and  ^hall  make  an  annual  FVjMjrt  thereof  at  the  stated 
meetinjr  in  Jannarj-.  He  «-h;dl  hand  over  X**  h'\<  smx'esFiir  in  office  anv  balance  of 
money  remaininir  in  his  hands  as  such  treasurer  at  the  t.*nd  of  his  term  of  office. 

Montana  Stock  Growers^  Aaaociation. 

Bv-Law>." 

Sp>th»n  1.  Thi-a'-«»o<ialion  shall  l»e  knnwn  a**  the  Montana  Stock  (irower?'  A>*soci- 
atioij. 

>Ki .  2.  Theohjrct  of  ihi?*  a>Mx*iation  i.*  to  advaiu'e  the  interests  <»f  the  stock  growers 
in  Montana  and  adjoininir  Slates  and  Territiirie^,  and  t«»r  the  pnUection  of  the  same 
a;:ain''t  !rand>  and  swindlers,  and  to  prevent  the  st^ilinsr,  taking,  and  driving  away 
of  <-at!le,  hi  rse?«.  mnle>,  luid  a-ses  fn»m  the  rightful  iiwners  thereof,  and  to  enforce 
the  >t«K-k  law<  of  the  State  of  Montana. 

KI.E<TIO.\    OK   OFFICERS. 

Sw.  .'1  The  affairs  ai  this  ass<»ciati«»n  shall  l>e  conductini  and  managed  by  a  presi- 
dent. tir>t  vice-president,  a  ."W-onil  viee-]»reMdent,  a  seeri^lar}- and  treasurer  combined, 
and  an  executive  commiitee.  The  exe<'utive  itanmittee  sliall  i»onsist  of  one  member 
ea<h  for  Flathead,  tiranite.  Mi^^^mla,  Kavalli.  Bnwdwater,  IVeerhnlge,  and  Silver- 
Iviw  counties,  an»l  for  Wyominir,  Nortli  and  S»uth  Ihtkota,  and  Northwt^t  Territorj*; 
two  memlH-rs  eath  for  IWaverhead,  Swet-t  (ira.-s,  Pu^^ell,  Meai^her,  Carbon,  Gallatin, 
JefferKin,  Madixin,  and  Park  <-ounties:  thn»e  meniln-rs  earh  ft»r('a«*cade,  Yellowstone, 
Teton,  and  Valley  counti*^;  five  members  each  ft>r  Custer,  I>:i\vson,  C^hoteau,  Rose- 
hiid,  Feiytis,  and  Lewis  and  Clarke  c<»unties.  Seven  memlH'rs  shall  constitute  a 
<|Uornm.  All  re<rnlar  otlicers  <»f  the  assoriati<»n  shall  1hm*x  oHicio  menil>er8  of  this 
<ommitt<*e.  Tht-seolliivrsand  alMjve-named  committtn*  shall  Welivted  at  the  annual 
meetinjr  in  Aj»ril  of  earh  year,  and  shall  serve  until  the  spring  meeting  following 
thfirele«!ion  or  until  thi'irsu<ce>S4»rs  have  U*en  eIect<Ml.  Written  proxies,  approved 
a*  jmifiine  hy  the  exe<'utive  commiltee  ami  matle  within  sixty  days,  mav  be  voted  at 
all  UHHtinus.  The  executive  committee  is  empowentl  to  till  any  vacancW  that  may 
r»reur,  hy  di-ath  or  otherw  ij-e,  in  their  <»wn  ImmIv  «tr  anionirthe  officers  of  this  associa- 
tion, and  the  |»<-rson  so  a]»|M)inttHl  shall  ln)l<l  ottice  until  the  next  regular  election. 
The  exe<'utive  cr)mmitt«'e  are  emiM)wered  to  provide  repn^sentation  on  their  com- 
mittee for  any  new  counties  which  may  hert^after  Ik*  creattMl. 

IHTV    OF    OFFICEKS. 

Skc.  4.  The  i)resident  shall  J»re^ide  at  all  nun^tin^s  of  the  association.  He  shall 
w*<'  ttjat  all  the  bv-laws,  n*M»lutions,  and  n*irulations  thereof  are  faithfully  executed, 
and  perform  siK'h  other  duties  as  may  le  riMjuired  of  him  in  these  hydaws,  as  well 
as  such  as  may  he  nece^silry  to  secure  the  ohjtvts  and  In^st  interests  of  this  association 
not  herein  otherwise  provi<led  for. 

Skc.  5,  The  first  vice-pre^i«lent.  in  the  absence  of  the  j>resident,  shall  perform  the 
•lutie*'  of  the  latter,  and  if  he  shall  he  ahs^'ut  the  second  vice-president  shall  act,  and 
if  both  be  ahx^nt  at  any  meetim;  a  presitlent  }»ro  temj)ore  may  1m»  electeil. 

Skc.  ().  The  K'cretary-treasurer  shall  keep  ac<-urate  minutes  of  the  transactions  of 
this  a.-^ociation.     He  shall  keep  a  roll  of  memln^rs  and  a  correct  account  of  all  moneys 
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received.  He  shall  write  and  send  all  oonimunic*ation8  for  the  association  and  such 
as  he  may  be  directed  to  write  an<l  send  by  the  association  or  executive  committee. 
He  shall  pay  all  bills  when  directed  bv  the  executive  committee,  and  he  shall  make 
a  full  report  of  all  the  transactions  of  his  office  at  each  annual  session  and  at  such 
other  times  as  the  association  may  direct,  pro<lucing  therewith  vouchers  for  all 
moneys  paid  out.  He  shall  deliver  to  his  sutressor  all  books,  papers,  monevs,  and 
other  property  in  his  possession  l)elonging  to  the  association,  and  perform  such  other 
duties  as  may  be  re<^uire<l  by  these  by-laws,  resolution}--,  and  regidations,  or  by  the 
association.  He  is  authorized  to  employ  such  assistance  as  he  may  deem  necessary, 
at  a  reasonable  rate  of  comjiensation.  lie  shall  keep  a  record  of  the  brands  and  such 
other  information  concemmg  the  members,  stock,  ran^e,  etc.,  as  may  be  furnished 
him  by  the  members.  He  shall  give  bond  to  the  association  in  such* sum  and  with 
such  sureties  as  may  be  required  by  the  executive  comnuttee,  couditicmed  that  he 
will  faithfully  perform  all  acts  and  things  required  of  him  in  this  nection,  and  he  shall 
ret^eive  such  compensation  as  the  exe<'Utive  committee  may  determine. 

Sec.  7.  The  executive  committee  mar  meet  immediately  after  their  election  and  at 
such  other  times  as  they  may  be  c«lle<l  together  by  the  president.  The  president  or 
vice-president  shall  preside  at  all  meetings.  The  secretary-treasurer  shall  act  as  the 
secretary  of  the  committee.  The  coumiittee  shall  have  entire  control  of  the  empl< >yees 
and  all  the  business  of  the  association  during  its  adjournment.  It  shall  audit  all 
accounts  and  order  the  secretary -treasurer  to  pay  all  bills.  Thev  shall  represent  the 
association  before  the  State  l)oard  of  stock  cxjmmissioners,  Imanis  of  county  commis- 
sioners, and  the  legislature,  and  in  other  similar  positions,  during  a<ljournments  of 
the  association.  At  each  annual  nieeting  this  committee  shall  make  a  report  to  the 
association  in  r^anl  to  matters  requiring  their  attention,  and  shall  recommen<l  such 
measures  as  they  deem  nei^essary.  Each  member  shall  report  at  the  meeting  of  the 
committee  such  matters  as  require  attention  in  his  locality,  and  shall  look  after  and 
give  attention  to  the  interests  of  the  asscjciation  for  the  county  he  represents, 

Sec.  8.  The  annual  meeting  of  this  association  shall  be  held  on  the  third  Tuesday 
in  April,  at  10  o'clock  a.  m.,  in  Miles  City,  Mont.,  at  such  place  as  the  executive 
committee  shall  determine,  due  notice  thereof  being  given.  Special  meetings  may 
be  calleil  at  any  time  by  the  president,  or  in  his  absem^  by  either  of  the  vice- 
presidents,  and  shall  be  calle<l  whenever  requested  by  seven  members.  Twenty -five 
members  shall  constitute  a  quorum  for  business  at  all  meetings.  The  call  for  a  special 
meeting  shall  stafe  the  object  and  place  of  such  meeting,  and  no  other  business  shall 
be  transacted  at  such  meeting.  At  each  meeting  of  the  association  it  shall  be  the 
duty  of  the  chair  to  appoint  a  committee  of  five  meml)ers,  to  whom  all  resolutions 
offered  shall  be  referred  without  debate,  except  such  as  come  from  the  executive 
committee  or  board  of  stock  commissioners  with  their  recommendations  for  adoption, 
which  shall  be  put  to  vote  without  reference  to  the  committee  on  resolutions. 

ORDER  OF   BUSINESS   AT   MEETING.'^. 

1.  Call  to  order. 

2.  Calling  the  roll. 

3.  Reading  minutes  of  last  meeting. 

4.  Report  of  secretary-treasurer. 

6.  Appointment  of  committees — resolutions,  nominations,  membership. 

6.  General  business. 

7.  Report  of  membership  committee  and  election  of  new  members. 

8.  Report  of  resolutions  and  nominatiouH  committees. 

9.  Election  of  officers,  including  executive  committee. 

10.  Unfinished  business. 

11.  Adjournment. 

MEMBERSHIl*. 

Sec.  9.  No  person  shall  be  a  member  of  this  association  except  a  stock  grower  as 
defined  by  the  following,  viz:  A  person  owning  or  controlling  cattle,  horses,  mules, 
or  asses,  and  engaged  in  the  business  of  breednig,  growing,  or  raising  the  same  for 
profit.  To  become  a  member  of  this  association,  all  i>erson8  must  be  proposed  by  a 
member.  Each  proposition  shall  Ixj  accompanied  by  a  fee  hereinafter  specified, 
together  with  a  statement  of  the  number  of  cattle,  horses,  nmles,  and  asses  owned  or 
controlled  by  such  person  or  his  firm  or  company,  with  all  the  brands  and  marks 
of  such  stock;  also  the  names  of  the  individuals  comprising  his  firm  or  names  of  all 
the  officers,  if  a  company,  and  the  post-ottice  address  of  each,  and  his  application 
shall  be  referred  to  the  standing  connnittee  on  meml>ership,  consisting  of  three 
members  of  the  executive  committee  and  the  secretary  and  treasurer  of  the  associa- 
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tion,  who  shall  examine  said  application,  and  if  they  deem  the  applicant  a  proper 
person  the  secretary  sh^U  so  notify  him  and  place  his  name  upon  the  list  of  mem- 
bers. All  persons  admitted  as  members  bind  themselves  and  their  employees  to  the 
observance  of  all  by-laws,  re»«olutious,  and  regulations  of  the  association  that  are  now 
in  force,  or  that  may  hereafter  l^e  adopted,  on  a  penalty  of  forfeiture  of  memberehip. 
Memberships  must  oe  personal. 

Sec.  10.  The  annual  dues  shall  be  $5,  payable  at  the  April  meeting  of  each  year, 
and  no  one  shall  become  a  member  without  such  imyment.  Any  meml)er  failing 
to  pav  his  dues  on  or  before  the  next  spring  meeting  when  the  raime  shall  become 
due  shall  ceajse  to  be  a  member  until  such  payment  has  been  ma<le.  Any  member 
who  shall  be  in  arrears  for  more  than  one  year  for  dues  or  assessments  shall 
be  droppe<l  from  the  roll  of  members.  All  meml)ers  shall  he  subject,  not  oftener 
than  once  per  annum,  to  an  assessment  not  excee<ling  1  cent  a  head  on  70  per  cent 
of  all  cattle,  horses,  mules,  and  asses  of  which  each  person  may  at  that  time  be  the 
owner,  and  no  resignation  shall  be  accepted  until  all  dues  and  assessments  are  paid. 
This  assessment  shall  be  levied  in  the  discretion  of  the  executive  committee,  and 
shall  be  payable  when  called  for.  Failure  to  pav  on  or  before  the  next  annual  meet- 
ing following  date  of  such  assessment  shall  work  a  forfeiture  of  membership.  The 
fund  so  assessed  shall  be  collected  by  the  secretary  and  treasurer,  and  shall  l;econie 
a  part  of  the  common  fund  of  the  association,  subject  to  the  same  regulations  as 
before  provideil. 

Sec.  11.  Any  member  who  shall  divulge  the  proceedings  of  or  action  taken  in  any 
meeting  of  the  association  to  any  i>erson  or  i)ersons,  or  do  any  act  calculated  to  or 
that  may  injure  or  defeat  any  proceedings  or  action  of  this  association  or  officers 
thereof  that  may  be  institute<l  for  the  puri)ose  of  its  protection  or  that  of  any  of  its 
members  under  the  laws  of  this  State  or  of  these  by-laws,  resolutions,  and  regula- 
tions, or  that  may  be  subversive  of  the  interests  generally  of  the  association,  shall 
have  a  fair  and  impartial  hearing  at  a  special  meeting  called  for  that  purpose,  or  at 
the  annual  meeting,  and  if  found  guilty  by  a  majority  of  the  members  present  shall 
Ix^  ex[)elled. 

Sec.  12.  Any  member  of  this  association  who  shall  be  expelled  therefrom  as  afore- 
said shall  not  again  be  received  as  a  member  thereof,  ana  st<X'k  growers  generally 
shall  he  notifie<l  of  such  expulsion. 

Sec.  11^.  Whenever  it  shall  come  to  the  knowledge  of  anv  member  of  this  assfxna- 
tion  that  any  persim  or  persons  are  engaged  in  stealing  or  killing  stock  of  any  kind, 
he  shall  immediately  notify  the  executive  committee  of  the  ass<^ciation,  who  are 
hereby  empowered  to  act  in  such  manner  as  will,  if  possible,  bring  such  person  or 
persons  to  justice  and  recover  said  property. 

Sec.  14.  These  bv-laws,  regulations,  and  resolutions  shall  not  be  annulled  or 
amended  exc^i)t  at  the  annual  meeting,  and  then  only  by  a  vote  of  two-thirds  of  the 
members  present. 

Cattle  Raisers'  Association  of  Texas. 

By-laws,  Rules,  and  Regulations. 

preamble. 

Believing  that  the  cattle  intert^sts  of  Texas  can  be  l)etter  guarded  and  promoted  by 
a  more  i>erfec't  understanding  and  thorough  organization  among  the  )>arties  inter- 
ested, therefore  »ve  whose  names  are  hereto  attached  do  hereby  organize  (mrselves 
into  an  as.sfK'iation  for  nuitual  protection  an<l  benefit,  and  to  cultivate  u  more  fra- 
ternal feeling  among  cattlemen  generally;  and  do  herel)y  adopt  the  following  by-laws. 
rules,  and  regulations,  and  further  pledge  ourselves  to  do  all  in  our  i>ower  to  main* 
tain  the  same: 

ARTICLE    I. 

This  organization  shall  be  known  as  the  Cattle  Raisers'  Association  of  Texas,  and 
shall  be  comp<ii^^(l  of  such  cattlemen  a.«>  are  now  memlx'fs  and  such  as  may  be  electe<i 
as  hereinafter  provided. 

ARTICLE    II. 

The  officers  of  this  a««sociation  shall  l)e  one  president,  two  vice-presidents,  one 
secretary,  one  treasurer,  and  an  executive  committee  of  fifteen  members,  of  which  the 

C resident  and  vice-presidents  shall  be  ex  otiicio  members.     All  otficers  shall  be  elected 
y  the  association,  the  majority  of  the  votes  cast  being  necessary  to  an  election,  and 
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shall  hold  oflfice  for  one  year  or  until  their  succesaors  shall  be  elected  and  installed: 
Proiided^  That  the  members  of  the  executive  committee  shall  be  nominated  by  the 
president  and  confirmed  by  a  vote  of  the  association,  and  that  no  one  shall  be  elected 
president  or  vice-president'for  more  than  two  successive  terms,  and  that  not  leas  than 
four  of  the  executive  committee  shall  be  retired  each  year.  The  president  shall  be 
ex  officio  chairman  of  said  executive  committee. 

ARTICLE  III. 

It  shall  be  the  duty  of  the  president  to  preside  over  all  meetings  of  the  association, 
to  preserve  order  and  decorum,  to  announce  the  result  of  the  bwloting,  to  decide  all 
pomts  of  onier  in  controversy,  subject  to  an  appeal  to  the  house,  to  see  that  all  rules 
and  regulations  are  enforced,  and  that  all  otficers  perform  such  other  duties  as  may  be 
hereinafter  provided. 

ARTICLE  IV. 

It  shall  be  the  duty  of  the  vice-presidents  to  assist  the  president  in  the  i)erformance 
of  hie  duties  and  to  officiate  in  his  absence. 

ARTICLE  V. 

It  shall  be  the  duty  of  the  secretary  to  execute  a  good  and  sufficient  bond,  to  \ye 
approved  by  the  executive  committee,  to  keep  a  correct  record  of  the  proceedings  of 
each  meeting  of  the  association,  and  to  keep  an  accurate  account  between  the  asso- 
ciation and  each  of  its  members;  to  collect  all  moneys  due  the  association  and  pay 
the  same  over  to  the  treasurer,  taking  his  receipt  therefor,  and  to  perform  such  otlier 
duties  as  may  be  hereinafter  provided. 

ARTICLE  VI. 

It  shall  be  the  duty  of  the  assistant  secretary  to  assist  the  secretary  in  the  perform- 
ance of  his  duties  anil,  in  his  absence,  to  act  in  his  stead. 

ARTICLE  VII. 

It  shall  lie  the  duty  of  the  treasurer  to  give  good  and  sufficient  bond  whenever 
required  to  do  so  by  the  executive  committee,  to  be  approved  by  the  committee,  to 
receive  all  moneys  collected  by  the  secretary  belonging  to  the  association,  pass  his 
receipt  therefor,  keep  correct  account  of  the  same,  and  rt^port  minutely  the  nnancial 
condition  of  the  association  at  eac*h  stated  meeting,  and  to  make  disbursements  of 
the  fuiids  of  the  association  as  hereinafter  i)rovided. 

ARTICLE    VIII. 

The  executive  committee  shall  meet  immediately  after  their  appointment  and  con- 
firmation and  select  their  secretary.  They  sliall  hold  their  regular  meetings  on  the 
last  Monday  in  May,  Augu.«»t,  and'Noveinl>er,  and  call  meetings  whenever  called  by 
the  chairman.  This  committee  shall  liave  entire  control  of  all  business  of  the  associa- 
tion, except  during  the  time  when  in  sejssion.  It  shall  have  tlie  power  to  a^^point 
inspectors,  agents,  and  representatives,  and  an  as.yistant  secretary  if,  in  their  dis- 
cretion, such  an  officer  shall  be  required,  and  shall  fix  salaries  and  compensations 
of  all  officers  and  employees  of  the  association,  nhall  offer  rewards,  and  do  any  and 
all  things  which  the  association  could  do  if  in  session,  and  its  action  shall  be  binding 
on  the  association.  It  shall  audit  all  accounts  of  the  association,  and  at  each  annual 
meeting  make  a  report  covering  all  matters  retjuiring  the  attention  of  the  association, 
and  recommend  such  measures  as  it  shall  deem  of  importance  for  the  action  of  the 
association.  Any  five  members  oi  the  committee  shall  constitute  a  quorum,  and 
their  action  shall  be  final,  unless  rescinded  by  two-thirds  vote  of  the  entire  execu- 
tive committee. 

ARTICLE    IX. 

It  shall  be  the  duty  of  each  member  of  the  association  to  attend,  as  far  as  practica- 
ble, all  meetings  of  the  association  and  jjay  all  dues  and  assessments  that  may  be 
imjwsed;  to  make  every  endeavor  to  advance  the  interests  of  the  association,  or  any 
one  of  its  members,  and  the  cattle  interests  generally,  and  to  maintain  a  strict 
observance  of  all  by-laws,  rules,  regulations,  and  resolutions,  and  to  perform  such 
other  duties  as  are  or  may  be  hereinafter  provided. 
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ARTICLE    X. 

Any  person  of  age  of  18  veare  or  over,  and  owning  or  controlling  cattle,  shall  be 
entitled  to  membership  in  this  aaaociation  after  IxMng  elei-ted  as  hereinafter  prondetl. 
But  no  membership  shall  l)e  continued  in  this  &«isociation  by  any  person  who  does 
not  own  or  control  cattle  and  render  the  same  for  assessment.* 

ARTICLE    XI. 

Any  person  eligible  to  membership  in  this  association,  as  specified  in  article  10,  and 
desirous  of  l)ecoming  a  member,  shall  make  application  through  the  secretary,  on 
blank  form  furnished  by  him,  and  be  recommended  by  two  members  in  good  stand- 
ing, and  the  initiation  fee,  as  hereinafter  i)rovided,  shall  accompany  the  application. 
After  the  application  has  been  made,  the  same  shall  be  referred  to  the  executive  com- 
mittt^e,  whose  duty  it  shall  l)e  to  report  to  the  association,  with  such  recommendation 
thereupon  as  they  may  deem  proi)er.  I^pon  said  report  Ixjing  ret^eived,  the  members 
shall  imme<iiately  vote  on  the  election  of  the  candidate;  and  if  an  affirmative  majority 
vote  is  declared,  then  the  applicant  shall  take  his  seat  as  a  member  and  be  granted 
the  privileges  of  the  association;  but  no  applicant  shall  be  received  who  fails  to  render 
for  assessment  all  cattle  owned  or  contrblle<l  by  him. 

ARTICLE   XII. 

The  initiation  fee  required  to  constitute  a  membership  in  this  association  shall  be 
^•5,  and  each  member  shall  also  pay  annuallv,  in  advance,  |>5  as  annual  dues,  all  of 
which  shall  be  paid  to  the  secretary  (**and  t^e  ti-easurer  shall  retain  for  the  benefit 
of  the  association  10  i)er  cent  of  the  procee<ls  of  all  cattle  caught  at  inspection  points 
or  otherwise  and  sold  belonging  to  members  of  the  association*');  and  should  the 
business  of  the  association  demand  it,  an  assessment  shall  be  made  pro  rata,  based 
upon  the  cattle  owned  or  controlled  by  each  member;  provided,  this  assessment 
shall  not  exceed  2J  cents  per  head  in  any  one  year. 

ARTICLE   XIII.' 

It  shall  be  the  duty  of  the  secretary'  to  collect  from  the  owner  all  pasturage  paid  by 
this  association,  or  for  which  it  has  become  liable,  upon  cattle  belonging  to  members 
of  this  association  and  caught  by  inspectors  of  this  association  and  held  by  such 
inspectors  on  pasturage. 

ARTICLE    XIV. 

Votes  cast  for  election  of  officers,  on  applications  for  membership,  and  on  trial  of 
members  for  violation  of  the  laws  of  the  association  may  be  cast  by  ballot  or  other- 
wise as  a  majority  of  the  members  present  may  desire.  Each  member  present  must 
vote  unless  excused  by  the  president. 

ARTICLE    XV. 

It  shall  be  the  duty  of  each  member  of  the  association  to  make  and  file  with  the 
secretary  a  list  of  his  brands  and  marks  accompanying  such  brands,  as  nearly  as  pos- 
sible, of  all  the  cattle  for  which  he  asks  protection,  the  numl^er  of  said  cattle  to  be 
not  less  than  the  number  rendered  by  him  for  taxation  and  to  include  all  other  cat- 
tle owned  or  controlled  by  him,  with  the  number  of  his  cattle,  his  post-office  address, 
location  of  ranch,  etc.,  all  of  w^hich  shall  l)e  recorde<i  by  the  secretary  in  a  book  kept 
for  that  purpose,  and  shall  be  open  at  all  times  for  the  inspection  of  members  of  this 
association. 

ARTICLE    XVI. 

No  member  of  this  association  shall  render  any  brand  to  this  association  unless  he 
owns  or  controls  all  the  cattle  in  siiid  brand. 

ARTICLE    XVII. 

The  secretary  shall  provide  himself  with  all  the  books  necessary  for  keeping  the 
accounts,  re<'ords,  etc.,  of  the  association;  also  have  all  printing  and  advertising  done 
necessarv  to  be  done  in  the  interest  of  the  association. 


Digitized  by 


Google 


STATE   STOCK    BREEDERS^    ASSOCIATIONS.  49 

ARTICLK  XVIII. 

In  parchasing;  the  Ixjoks  npecified  in  article  17,  and  suoh  other  stationery  a»  the 
a;^«vxMation  inav  require,  and  in  having  printing  and  advertising  done,  the  secretary 
may  draw  on  the  treasurer  to  pay  for  same.  Vouchers  must  accompany  his  draffs 
for  each  purchase  made. 

ARTICLE   XIX. 

All  disbursements  and  claims  not  provided  for  in  article  18  must  come  before  the 
executive  committee  in  form  of  an  account  for  allowance. 

•  ARTICLE    XX. 

It  shall  be  the  duty  of  the  secretary  to  notify  each  member  of  his  indebtedness  to 
the  association  quarterly,  and  any  member  refusing  to  pay  his  annual  dues,  or  the 
at^sessment  levi^  by  the  executive  committee,  or  any  portion  of  it,  subjects  himself 
to  having  his  brands  taken  from  the  inspector's  ))ook8  and  to  a  forfeiture  of  his  right 
to  protecrtion  and  to  having  his  name  <iropped  from  the  roll  of  members. 

ARTICLE   XXI. 

When  a  member  of  this  association  wishes  to  discontinue  his  membership  in  the 
same  he  must  notify  the  secretary  of  such  intention,  and  pay  his  indebtedness  to 
the  association  up  to  the  date  of  his  withdrawal.  On  payment  of  such  indebtedness 
the  secretary  shall  furnish  the  member  so  withdrawing  with  an  honorable  discharge 
from  the  membenBhip  of  said  association;  provided  there  are  no  charges  against 
such  member  for  violations  of  the  by*laws,  rules,  and  regulations  of  the  association. 

ARTICLE    XXII. 

The  members  of  this  association  shall  convene  in  annual  session  on  the  secoml 
Tuesday  in  March  each  year.  At  said  meeting  a  majority  vote  shall  determine  the 
place  for  the  next  annual  meeting. 

^RTK•LE    XXIII. 

Any  member  of  this  association  who  shall  mark,  brand,  kill,  or  sell,  or  in  any  way 
appropriate  for  his  own  use  or  benefit  any  stock  not  his  own,  and  without  proper 
authority  from  the  owner,  shall  be  deemed  guilty  of  an  offense,  and  upon  convic- 
tion, as  hereinafter  provided,  shall  l)e  expellee!  from  the  association. 

ARTICLE    XXIV. 

Any  person  who  shall  drive  other  cattle  than  his  own  from  their  accustomed 
range,  thereby  damaging  the  owner,  will  be  guiltv  of  violating  the  good  intentions 
of  the  association,  and  on  conviction,  as  hereinafter  provided,  shall  be  subject  to 
expulsion,  suspension,  or  reprehension,  as  the  association  or  executive  committee, 
by  a  majority  vote,  may  see  proper  to  inflict. 

ARTICLE   XXV. 

Any  member  of  this  association,  under  indictment  or  other  legal  accusation  of 
theft,  may  be  suspended  from  the  association,  at  the  discretion  of  the  executive  com- 
mittee, during  the  pendency  of  such  accusation;  and  in  the  event  of  the  conviction 
of  any  member  of  the  association  of  the  crime  of  theft,  the  executive  committee  may, 
at  its  discretion,  expel  such  member  from  the  association;  provide<l,  that  all  such 
cases  of  suspension  or  expulsion  by  the  committee  shall  \ye  subject  to  review,  on 
appeal  to  the  association,  at  its  first  annual  u^eting  thereafter. 

ARTICLE   XXVI. 

If  any  member  of  this  association  shall  hereafter  go  on  the  lx>nd  of  anyone  indicted 
for  the  theft  of  cattle,  unless  it  be  a  member  or  an  employee  of  a  member  of  this 
association,  his  name  shall  \ye  taken  from  the  list  of  members  of  this  association. 

ARTICLE   XXVII. 

It  shall  be  the  duty  of  each  member,  during  a  session  of  the  association,  to  ol)serve 
strict  decorum,  to  avoid  moving  about,  and  all  conversation  or  unnecessary  noise 
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that  might  disturb  the  meeting  in  its  deliherationi*;  ami  when  a  member  wishes  to 
speak  upon  any  Bubject  he  shall  rise  and  address  the  president  in  a  respectful  man- 
ner, avoiding  personalities  and  indelicate  speeches;  and  when  two  or  more  arise  at 
the  same  time,  the  president  shall  decide  which  one  is  entitled  to  the  floor. 

ARTICLE   XXVIII. 

It  shall  l)e  the  duty  of  any  member  knowing  of  any  other  member  or  members  to 
have  willfully'  and  knqwingly  violated  any  of  the  by-laws,  rules,  and  regulations  of 
this  a.4SOciation  to  prefer  changes  against  any  such  member  or  members,  as  herein- 
after provided. 

ARTICLE   XXIX. 

Any  meml)er  wishing  to  prefer  charges  against  any  other  member,  as  specified  in 
articles  23  and  24,  may  appear  before  the  executive  committee  and  present  either 
verbal  or  written  charges  against  such  member;  and,  if  in  writing,  such  charges  and 
specifications  shall  be  fully  set  forth  and  accompany  the  same.  He  shall  present  the 
names  of  such  witnesses  as  he  may  wish  to  substantiate  such  charges,  together  with 
any  other  evidence  he  may  wish  considered.  It  shall  therefore  be  the  duty  of  said 
executive  committee  to  consider  said  charges,  and  if  it  deem  a  trial  necessary  the 
said  committee  shall  cause  the  secretary  to  summon  the  accuseti  to  appear,  with  any 
witnesses  or  other  evidence  he  may  have,  at  the  next  meeting  of  the  association, 
there  to  stand  trial  upon  such  charges.  But  if  upon  consideration  the  said  executive 
committer  shall  not  deem  a  trial  necessary;  the  accuser  shall  have  a  right  to  present 
his  charges,  together  with  such  evidence  an  he  may  wish,  before  the  association  at  it? 
next  ensuing  meeting  for  its  action  upon  the  same;  and  if  it  be  deemed  that  a  prose- 
cution be  necessary,  the  se<Tetary  shall  summon  the  accused  for  trial  at  the  next 
ensuing  meeting  of  the  association  in  the  manner  hereinbefore  stated. 

ARTICLE    XXX. 

Whenever  the  executive  committee  shall  be  reliably  informed  by  any  member  of 
the  misconduct  of  anv  other  meml^er,  and  said  information  shall  not  have  been  pre- 
sented in  writing,  it  sfiall  be  the  duty  of  said  executive  committee  to  cause  an  investi- 
gation into  the  truth  of  such  charges,  and  if,  in  the  opinion  of  the  (H)mmittee,  the 
facts  warrant  it,  the  said  committee  shall  cause  the  accused  to  be  brought  before  the 
association  for  trial. 

Ain'ICLK   XXXI. 

After  charges  have  been  preferred  against  a  member  in  acconlance  with  article  29, 
the  prosecution  sliall  be  conducted  by  the  accuser  or  his  proxy  and  the  defense  by 
the  accused  or  his  proxy.  The  prosecution  shall  open  tlie  argument,  the  defenf^e 
will  follow,  and  then  the  prosecution  will  close,  after  which  the  members,  with  the 
exception  of  the  accused  and  accusers  or  proxies,  will  ballot  upon  the  guilt  or  inno- 
cence of  the  accused,  and  if  a  majority  of  the  members  present  vote  ** guilty,'*  then 
a  ballot  shall  be  taken  as  to  the  degree  of  punishment  to  be  inflicted,  commencing 
at  the  highest  and  descending  to  the  lowest.  The  highest  or  first  degree  of  punish- 
ment shall  be  expulsion,  the  second  susncnsion,  and  the  third  reprehension;  and  a 
majority  vote  of  the  members  present  will  be  necessary  to  inflict  punishment  to  any 
degree.' 

ARTICLE   XX XI I. 

When  a  member  is  expelled  he  is  not  eligible  to  make  applicAtion  for  new  mem- 
bership for  a  period  of  twelve  months  after  expulsion,  but  if  a  member  be  suspended 
he  shall  remain  accountable  to  the  association  for  his  conduct,  yet  is  not  entitled  to 
any  privileges  as  a  meml)er  during  suspension,  but  may  be  reinstated  by  making 
application  l)efore  a  stated  meeting,  and  if  a  majority  of  the  members  present  vote 
favorably  upon  his  application,  then  he  will  again  be  entitled  to  membership. 

ARTICLE   XXXIII. 

It  is  made  the  duty  of  any  member  of  this  association  knowing  of  any  person— 
whether  a  meml)er  of  this  association  or  not — marking,  branding,  killing,  driving, 
milking,  or  in  any  way  using  or  appropriating  any  cattle  not  his  own,  without 

E roper  authority  from  the  owner,  to  report  the  same  to  the  association,  which  hereby 
inds  and  obligates  itself  to  prosecute  all  such  offenders  to  the  full  extent  of  the  law. 
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ARTICLE   XXX IV. 


Whenever  any  cattle  are  cut  by  an  inspector  of  the  aaaociation,  the  shipper  shall 
lose  the  freight,  unless  he  satisfi^  the  inspector  at  the  time  that  he  has  an  under- 
standing witn  the  owner,  or  unless  the  ship|Xir  has  reporteil  the  animal  to  the  inspec- 
tor or  commisBion  firm  selling  the  same. 


ARTICLE   XXXV. 


Whenever  there  is  any  dispute  between  members  of  this  association  as  to  the 
ownership  of  any  animal  held  by  an  inspector  of  the  association,  they  may  submit 
such  dispute  to  the  executive  committee  at  a  regular  meeting  of  the  same  upon  their 
agreement  to  abide  by  the  decision  of  said  committee. 


ARTICLE   XXXVI. 

No  member  of  this  association  shall  have  the  right  to  claim  any  animal  through 
the  association  unless  the  same  bears  his  brand,  and  the  brand  of  the  party  from 
whom  he  claims  to  have  purchased  said  animal  shall  not  be  considered  his  unless  he 
has  a  written  transfer  of  such  brand. 

ARTICLE   XX XVII. 

Members  of  this  association  will  be  required  to  furnish  satisfactory  proof  of  own- 
ership to  the  secretary  of  this  association  on  disputed  claims  for  procee<ls  of  cattle 
cut  for  them  within  ninety  days  after  they  have  received  notice  of  adverse  claim,  or 
the  secretary  will  be  authorized  to  disregard  such  claim.  But  in  no  case  shall  the 
secretary  be  authorize<l  to  turn  over  the  proceeds  of  said  cattle  to  either  party  until 
the  expiration  of  ninety  days,  unless  a  decision  has  l)een  made  previous  to  this  time 
by  the  executive  committee,  or  the  parties  concerned  agree  to  tne  ownership. 

ARTICLE   XXX VI II. 

Ord^T  oj  business. 

1.  Reading  of  the  minutes  of  last  meeting. 

2.  Report  of  the  executive  committee. 

3.  Election  of  officers. 

4.  Receiving  new  applications  for  membership. 

5.  Unfinished  business. 

6.  New  business  and  resolutions. 

7.  Selection  of  place  for  next  regular  meeting. 

ARTICLE  XXXIX. 

All  amendments  to  these  bv-laws,  rules,  regulations,  and  resolutions  shall  l)e  made 
in  writing  and  submitte<l  to  tne  a.ssociation  at  a  stated  meeting. 

TTtah  Woolsrrowers*  Association. 

Constitution  and  By-Laws. 

pkkamble. 

For  the  purpose  of  protecting  the  industry  of  woolgrowing  in  this  State;  for  the 
purpose  of  prote<'ting  the  rights  of  persons  engaged  iii  thi's  industry;  for  the  puri)ose 
of  maintaining  the  veste<l  rights  in  the  use  of  the  cdininon  range  which  have  lxH»n 
acquired  by  the  woolgrowers;  for  the  purpose  of  pn)tecting  ourselves  against  the 
enactment  of  laws  which  are  designe<i  to  destroy  our  rights  and  crush  our  business, 
and  for  the  purpose  of  preventing  the  spread  of  a  public  sentiment  hostile  to  us  and 
our  welfare;  for  the  purix)se  of  urging  upon  Congress  that  just  protection  which  we 
have  been  denied  by  laws  heretofore  enacted  for  the  development  of  our  industry,  we, 
the  undersigned,  woolgrowers  and  dealers  in  wool  in  Utah,  do  make,  ordain,  and 
establish  this  constitution  for  ourselves  as  an  associate  body. 

ARTICLE    I. 

The  name  of  this  association  shall  Ik*  "The  l^tah  Woolgrowers'  Association." 
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ABTH  LE    II. 

The  o)t')fcu  of  thi-  af^!>ociatK»n  «hall  >>e  to  turry  into  efifect  the  parpoees  above  set 
forth:  to  '••-(•ure  to  the  ineiiitjen*.  an  far  88  po>!*ihle,  an  e«|ual  |iartit*ipation  in  the  bene- 
fiti!  ami  in  th?  work  ne<'e?««ary  thereto:  to  defend  the  individual  members  from 
Of»prH<^ion  of  any  kind  and  to  make  a  common  caw^  of  any  injury-  or  injustice 
inflic'twl  nfi<»n  a  nienilier;  to  pnrtt^'t  the  rijf>it8  of  the  wuolgrower  in  the  use  of  the 
rant;»%  ttie  water  4^»uf>e>  and  Hprin^.  and  hi;*  riifht  to  the  ufe  <»f  the  public  hi^hwayi>; 
to  provid*'  a  fund  that  can  >>e  um^I  at  any  time  in  defeni^  of  our  ri|;hti>,  or  to  pmee- 
rfite  t/»  a  final  determination  nuitn  in  the  courL>  of  law  for  any  injtu<tice  which  may 
lie  r-tf>iijniitte«l  on  luemljen*  of  this  as!«H*iation. 

ABTICLE    III. 

All  |ienv>nV  who  are  en(ea|pe«l  in  the  liu^inesp  of  sheep  rainng  or  woolffrowin^  and 
all  jjerKTiiw  who  are  en>ra>red  in  handling  the  wool  clip  of  the  State  shall  be  ehgihle 
to  menilM*n«hij»  in  tliij*  a.^^Hx^ation;  but  no  |)enH»n  except  a  woolgrower  shall  lie  eli- 
gilde  to  holil  any  office  therein. 

ABTK'LE    IV. 

The  ofiicerp  of  thl-  a>«vioiation  phaii  be  a  president,  vice-president,  8ecpetar>',  and 
treasurer,  anrl  an  exetntive  committee.  There  nhall  alw  lie  electe<l  a  vice-president 
from  eai'h  cr>uiity  in  the  State,  whom  the  president  may  call  in  for  consultation  Kx>k- 
ing  to  the  lie?*t  interest-  of  the  w<K)lgro\ven*, 

AKTH1.K    V. 

The  <'xecuti\e  committee  shall  comiist  of  st^veii  memlwrs,  including  the  president, 
vi<-e-pre>*ident,  secretary,  and  treasurer,  who  shall  be  ex-officio  members  of  this 
chimin  ittee. 

AKTK'LE    VI, 

The  first  rejnilar  meeting  of  this  association  shall  be  on  the  6th  day  of  April,  A.  D. 
\MHy;  the  officers  shall  l>e  electeil  by  a  majority  vote  of  the  members  present,  each 
inenilier  Ix^ing  entitle<l  to  but  one  vote.  The  term  of  office  shall  be  one  year,  and 
until  their  successors  are  duly  ele<*te<i  and  4)ualifie<1. 

AKTICLE    VII. 

In  <ast»  of  a  vacancy  in  any  office  the  executive  committee  shall  lx»  empowere<l  to 
nil  the  office  by  appointment  until  the  next  regular  election. 

ARTICLE  VIII. 

All  applications  for  meml)erBhip  shall  be  made  to  the  president  of  this  assKXMation 
or  t^»  the  vice-president  of  the  county  in  which  the  applicant  resides. 

ARTICLE    IX. 

All  voting  for  the  adniissi<m  of  ineml)ers  or  for  the  elei'tion  of  officers  shall  l>e  bv 

])allr.t. 

ARTICLE    X. 

The  regular  meeting  of  this  a-^sociation  shall  l>e  held  in  Salt  Lake  City  annually  on  » 
the  Hth  day  of  April.     The  regular  annual  election  of  officers  shall  lx»  held  at  the 
annua)  meeting. 

ARTICLE    XI. 

[NameH  of  the  first  ollicers  of  the  ass<x"iatioii  inserted  here.] 

ARTICLE    XII. 

Ail  amendments  or  changes  t^)  this  constitution  or  to  the  bv-laws  must  be  pre- 
senttnl  at  a  regular  meeting  of  this  association,  and  must  l)e  in  wnting.  The  propositi 
amenduient  or  change  shall  he  read  at  the  meeting  when  presente<l,  but  no  amend- 
ment or  change  shall  be  adopted  unless  two-thirds  of  the  members  present  shall  vote 
in  its  favor. 

By-Laws. 

Section'  L  It  shall  l)e  the  duty  of  the  president  to  presi<le  at  all  meetings  of  this 
association  or  of  the  executive  committee.  He  shall  also  perform  such  other  duties 
as  may  ]>e  recjuired  of  him  by  the  laws  of  the  association.  He  shall  be  ex  officio  a 
member  of  the  executive  committee. 

Sec.  2.  It  shall  be  the  duty  of  the  vice-i)resi<lent  to  assist  the  prc^sident  in  the  jier- 
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formance  of  his  duties,  and  in  ca^e  of  the  absence  or  inability  to  act  of  the  president, 
the  vice-president  shall  preside  at  the  meetings  and  perform  all  duties  required  of 
the  president.     He  shall  l)e  ex  otficio  a  member  of  the  executive  committee. 

Skc.  3.  It  shall  be  the  duty  of  the  secreftarj^  to  record  in  a  proper  book  all  the  pro- 
ceedings of  the  association  and  of  the  executive  committee.  He  shall  write  out  the 
minut^  of  each  meeting  previous  to  the  succeeding  one,  so  that  the  same  may  l)e 
read  thereat.  He  shall  also  notify  members  of  their  election,  carr>'  on  the  corre- 
spondence of  the  association,  keep  all  papers  and  books,  except  those  of  the  treas- 
urer; collect  all  bills  and  assessments  from  the  members,  and  pay  over  the  amounts 
collected  to  the  treasurer,  taking  his  receipt  therefor;  make  a  report  of  all  doings 
and  acts  of  the  association,  including  all  the  doings  and  acts  of  the  executive  com- 
mittee at  each  regular  meeting,  ana  shall  also  perform  such  other  acts  as  may  be 
required  of  him  by  the  laws  of  the  association.  He  shall  be  ex  officio  a  member  of 
the  executive  committee,  and  shall  receive  such  compensation  for  his  ser\'ices  as  may 
be  voted  to  him  bv  the  association. 

Sec.  4.  It  shall  he  the  duty  of  the  treasurer  to  receive  from  the  secretary  all  mon- 
eys collected,  and  to  give  a  receipt  to  that  officer  for  the  same.  He  shall  pay  out 
nioney  only  upon  warrants  issued  by  the  secretary  and  countersigned  by  the  pres- 
ident, or  upon  warrants  issued  by  four  members  of  the  executive  committee,  as 
hereinafter  provided  for.  He  shall  keep  an  accurate  account  of  all  receipts  and  dis- 
bursements, and  at  the  re^lar  meetings  of  the  association  he  shall  give  a  detailed 
statement  of  all  the  financial  transactions  of  the  association  and  the  executive  com- 
mittee.    He  shall  be  ex  officio  a  member  of  the  executive  committee. 

Sec.  5.  The  executive  committee  shall  have  general  direction  and  sup^vision  of 
all  the  work  of  the  association.  They  shall  hold  meetings  when  necessary,  at  which 
meetings  four  members  shall  constitute  a  quorum  to  do  business.  All  damages  of 
whatsoever  kind  or  nature,  wrongs,  indignities,  extortion,  or  oppression  done  to  or 
suffered  by  any  member  of  this  association  shall  be  forthwith  reported  by  the  suf- 
ferer to  any  member  of  this  committee,  who  shall  immediately  notify  the  president 
of  this  association.  The  officers  and  executive  committee  shall  then  examine  into 
the  cause  of  the  complaint,  and  if,  in  their  judgment,  a  wrong  has  been  committed 
to  the  complaining  member  they  shall  forthwith  take  steps  to  right  the  wrong,  and 
shall  have  power  to  commence  a  suit  at  law  for  that  purpose,  and  to  eniplov  counsel 
therefor,  or  to  defend  a  meml)er  in  lawsuits  brought  against  him  wrongfully,  and  to 
employ  counsel  for  that  purpose;  and  for  the  carrying  on  and  maintaining  such  suits 
and  for  the  payment  of  counsel  the  president  of  t&is  association  shall  draw  warrants 
on  the  treasurer  for  the  necessary  funds,  which  said  warrants  must  state  the  objects 
for  which  the  funds  are  neeile<l. 

Sbc.  6.  Each  member  of  the  association  who  shall  join  during  the  year  1896  shall 
pay  an  initiation  fee  of  $1,  and  all  persons  joining  this  association  afterward  shall  pay 
an'initiation  fee  of  $1.  Every  member  of  this  association  shall  pay  a  yearly  due 
of  |1,  provided  he  is  not  a  sheep  owner;  but  all  members  who  are  woolgrowers  shall 
pay  as  yearly  dues  |l  for  every  tnousand  sheep  or  fraction  thereof  which  he  may  own. 
The  yearly  dues  shall  in  all  cases  be  paid  each  year  during  the  fiscal  year.  The  fiscal 
year  shall  commence  October  6  and  end  October  0  of  the  following  year.  Any  mem- 
ber who  shall  fail  to  pay  his  yearly  dues  as  alM)ve  provided  shall  forfeit  all  rights  to 
the  protection  offered  by  this'association. 

Sec.  7.  The  secretary  and  treasurer  shall  give  bonds,  with  two  good  and  sufficient 
sureties,  the  eligibility  of  whom  shall  1^  in  acconlance  with  the  laws  of  the  State  of 
Utah,  to  the  president,  which  bonds  shall  be  subject  to  his  approval,  the  secretary  in 
the  sum  of  $1,000  and  the  treasurer  in  the  sum  of  $1,000. 

Sec.  8.  The  regular  meetings  of  this  association  shall  be  held  in  Salt  Lake  City,  as 
provided  in  the  constitution.  Special  meetings  of  the  association  iiiav  be  called  at 
any  time  by  the  pn*sident  at  his  discretion,  or  on  the  written  request  of  not  less  than 
five  members  of  the  association.  At  any  regular  or  special  meeting  25  members  shall 
constitute  a  quorum  to  do  business.   . 

Sec.  9.  At  all  meetings  of  the  association  the  order  of  biwiness  shall  ]>e  as  follows: 

1.  Calling  roll  of  officers. 

2.  Reading  of  minutes. 

3.  Reading  of  communications. 

4.  Reports  of  officers. 

5.  Reports  of  special  committees. 

6.  Reports  of  standing  committees. 

7.  Un6nished  business. 

8.  New  business. 

9.  Election  of  officers. 

10.  Miscellaneous. 

11.  Adjournment. 
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LbTTER  OF  TRANSMnTAL 


U.  S.  Depahtmext  of  Agriculture, 

Bureau  of  Animal  Industry, 
Wa:<h!iHjion,  D.  C,  September  27^  190i, 
Sir:  I  have  the  honor  to  transmit  herewith  an  article  dealing  with 
the  poultry  and  egg  industry  of  leading  European  countries,  by  Dr. 
Andrew  Fossuni,  of  the  Editorial  Office  of  this  Bureau,  and  to  recom- 
mend its  jniblication  as  a  bulletin.  The  special  feature  of  this  article 
is  the  full  description  of  the  methods  of  producing  and  marketing  eggs 
in  Denmark,  by  which  that  little  Kingdom  is  able  to  secure  a  constant 
foreign  trade  at  high  prices. 

Respectfully,  D.  E.  Salmon, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary. 
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THE  POULTRY  AND  EGG  INDUSTRY  OF  LEADING 
EUROPEAN  COUNTRIES." 

By  Andrew  Fossuh,  Ph.  D., 
Editorial  Office^  Bureau  of  Animal  Industry, 

INTBODUCTIOI^. 

It  is  necessary  only  to  glance  at  the  imports  and  exports  of  eggs 
for  the  leading  countries  of  Europe  to  understand  the  place  that  the 
egg  trade  now  occupies  in  the  commerce  of  the  world.  Kapid  trans- 
portation ha,s  made  it  possible  to  ship  this  perishable  article  to  dis- 
tances unthought  of  before.  So  it  has  come  to  pass  that  eggs,  which 
used  to  be  consumed  where  they  were  produced,  now  form  an  impor- 
tant part  of  the  food  supply  of  our  large  cities.  With  Germany  and 
England,,  respectively,  importing  eggs  in  1902  valued  at  $27,386,898 
and  $30,702,575,  it  shows  that  the  time  is  past  when  we  should  con- 
sider this  an  infant  industry,  and  it  is  destined  to  expand  greatl}'^  in 
the  near  future. 

A  perusal  of  this  article  shows  that  the  consuming  countries,  as 
shown  by  their  enormous-imports  of  eggs,  are  the  United  Kingdom  and 
Germany.  Both  of  these  great  countries  are  increasing  their  consump- 
tion every  year  if  one  may  judge  from  the  imports.  For  instance, 
the  imports  into  the  United  Kingdom,  which  in  1871  were  valued  at 
$6,149,368,  increased  fivefold  by  1902.  In  Germany  the  imports 
increased  in  value  from  $17,103,108  in  1895  to  $27,386,898  in  1902. 

The  conspicuous  position  that  Denmark  now  occupies  in  the  Euro- 
pean egg  trade  has  called  attention  to  the  methods  followed  in  the 
development  of  its  poultr}'  industry.  Denmark  was  the  first  country 
to  develop  and  perfect  the  system  now  in  vogue  in  that  country,  and 
the  principles  have  proved  so  sound  that  several  other  countries  have 
followed  in  her  steps. 

The  success  of  the  enterprise  has  been  so  complete,  both  in  Denmark 
and  in  other  countries  that  have  tried  it,  that  the  people  of  the  United 
States  can  hardly  afford  to  overlook  it  any  longer.     This  industry  in 

a  From  the  nature  of  the  subject  in  hand  the  official  documents  have  been  indis- 
pensable in  preparing  this  report.  The  author  has  used  freely  whatever  has  suited 
the  purposes  of  this  report  in  Danish,  English,  French,  and  German  publications, 
and  it  would  hardly  be  possible  to  give  due  credit  in  every  instance  to  each  docu- 
ment. As  regards  Denmark,  thanks  are  due  to  the  following  persons,  who  have  fur- 
nished valuable  data:  Hr.  J.  Kornenip,  Aarhus;  Hr.  Anton  Thomsen,  Terpling  ved 
Hoisted,  and  Hon.  Raymond  R.  Frazier,  United  States  consul  at  Coi^enhagen. 
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America  is  extensive,  but  it  lacks  organization  to  such  an  extent  that 
in  spite  of  the  great  production  our  large  cities  are  paying  famine 
prices  for  an  inferior  article.  Organization  along  the  lines  followed 
in  Denmark  would  be  in  the  interest  of  the  producer  and  consumer 
alike.  The  producer  would  obtain  better  prices  and  the  consumer 
would  obtain  guaranteed  fresh  eggs  of  full  weight. 

England,  which  is  the  center  of  the  European  trade,  is  too  remote 
to  furnish  a  large  opening  for  eggs  from  this  side  of  the  Atlantic  so 
long  as  the  conditions  obtaining  here  continue.  But  the  large  cities 
upon  the  Eastern  seaboard  and  in  the  interior  of  the  country  should, 
with  better  organization,  be  more  profitable  markets  than  any  foreign 
market. 

DENMARK. 

NUMBERS  OF  POULTRT. 

The  earliest  census  of  poultry  took  place  in  1888.  Since  then  there 
have  been  two  censuses — one  in  1S93  and  another  in  1898.  The  table 
below  shows  the  reports  for  these  three  yeai-s: 

Numbers  of  poultry  in  Denmark  in  1888 y  1893,  and  1898, 


Year. 


1H88 
1893 
1898 


Chickens. 

Turkeys. 

Ducks. 

4,592.000 
5.856.000 
8,767,000 

32,000 
41,000 
62,000 

644,000 
724,000 
803,000 

Qeese. 


214,000 
230,000 
211,000 


It  appears  from  this  table  that  chickens,  turkeys,  and  ducks  have 
increased  in  number  in  the  years  between  188S  and  1898,  while  geese 
have  decreased.  This  seems  to  be  owing  to  the  greater  profitableness 
of  the  former. 

As  a  rule,  chickens  are  not  kept  separate!}',  but  in  connection  with 
other  agriculture.  Poultry  is  kept  on  all  farms.  But  it  is  evident 
that  the  importance  of  keeping  poultry  is  greater  for  the  small  than 
for  the  largo  farms,  as  the  former  lack  other  sources  of  income. 

In  1895  there  were  in  Denmark  230,8(50  farms  and  small  holdings.* 
According  to  the  poultry  census  of  1898,  there  were  37  chickens  on 
the  average  to  the  farm  or  holding.  Distributed  according  to  the 
acreage,  Denmark  has  an  average  of  0.92  chicken  to  the  acre.  We 
should  not  lose  sight  of  the  fact  that  poultry  keeping  may  be  con- 
ducted with  a  small  capital,  and  that  in  consequence  of  this  it  is 
possible  for  the  poorest  classes  to  go  into  it  with  promise  of  profitable 
returns. 

«  Statistisk  Tabelvark,  Fjerde  Riikke,  Litra  C.  Nr.  9  Danmarks  Jonlbrug  den  Iste 
Januar  1895. 
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THE   EXPORT  AND  IMPORT  TRADE. 

The  earliest  statistics  of  the  exports  of  e^gs  from  Denmark  proper 
go  back  to  1861,  while  the  imports  begin  three  years  later,  lieing 
counted  for  the  first  three  years  with  those  of  Schleswig-Holstein  and 
the  Lubeek  and  Hanseatic  Enclaves. 

A  table  showing  the  imports  and  exports  of  eggs  for  the  period  1861 
to  1902  is  given  herewith: 

Danish  imports  and  exports  of  eggSj  1861  to  1902. 


Imports. 


Exporta. 


Year. 


Quantity.  I   Value.    '  Quantity.      Value. 


1861 

1862 

1863a.. 
1864-65. 


1866-67. 
1867-68. 
1868-69. 
1869-70. 
1870-71. 
1871-72. 
1872-73. 
1873-74. 
1874a.. 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 


Dozens.       DoUart. 


3,335 


IhiZCM. 

13,707 
16,746 
21,790 
43,257 
58,080 


DoUart. 


2,987 


18M. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 


1894., 

1895., 
1896., 
1897. 
1898., 
1899. 
1900. 
1901, 
1902. 
1903. 


3,862 

8,242 

4,168 

43,690 

12,370 

29,273 

68,063 

38,125 

23,r)57 

117,237 

108,038 

94,750 

85,427 

135,305 

140,908 

206,  :J57 

408. 72S 

424,678 

207, 285 

173,658 

310, 9oS 

738,078 

948,  705 

70'),  223 

815, 423 

7r.8,030 

r>(ir),  460 

422, 673 

087,960 

296,1)17 

589.  rwxs 

146.977 

218,628 

008,  8:K) 

275.  ry« 

5S7, 7(K) 


9, 121 

5, 395 

3,987 

19.129 

17,025 

13,819 

12, 500 

19,581 

21,411 

31.  WO 

64, 120 

63. 242 

30,900 

24, 188 

42,597 

96,:}86 

139,108 

276.942 

293,088 

2«,517 

270,249 

211,8:^7 

318,203 

313.  .Si5 

3r.5, 1  \2 

312.090 

318.0fi2 

403. 441) 

499. 2Kt 

67S,  57r. 


51.378 

44,352 

53,950 

93,420 

574,215 

1,149,232 

2,378,070 

1,972,697 

2,658.440 

2, 328, 888 

1,573,949 

2.001.622 

2,183,677 

3,320,092 

3,100,122 

3,9S3,408 

4,  C«K),  463 

6,071,870 

6, 040,  SOO 

7,752.618 

9,216,208 

8,389,437 

9,731,440 

11,143,255 

11,949,838 

13,232,140 

11,711,318 

13,250,073 

13.175.318 

10.375.873 

20, 752. 755 

22. 2r,0. 1X)2 

25, 24S,  7a3 

27.  MO,  017 

31 .  S(J<),  192 

30, 103. 125 

42.:>(K).0()0 


818,676 

I      279, 145 

451,126 

382, 712 

248.026 

296,112 

319.523 

520.483 

467,083 

616. 774 

795, 748 

904,204 

900, 451 

1, 080, 0?2 

1,256,308 

1,230,2:«J 

1,457,020 

1,511.754 

1 .  S09. 754 

1,933,220 

2,183,ftS7 

2.020,164 

2, 258, 704 

2,761,902 

3,514,910 

3, 0»>S,  ,'i53 

'  4,488,404 

4,S70,()96 

5,731,128 

0.527.944 

''S,  09J.  000 


aThe  figurcH  for  this  year  are  for  all  of  lM;;>nn(l  llio  first  tlin-c  months  of  l.s<H.     Aflor  March  31, 
1864,  to  1874.  the  year  ended  on  March  31;  the  year  of  1S74  is  therefore  shortened  to  nine  monthn. 
6  Preliminary  figures. 
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In  treating  of  the  exports  of  eggs  from  Denmark  from  1861  up  to 
the  present  time  the  general  movements  only  are  considered  that  have 
manifested  themselve^s  in  the  course  of  a  series  of  years,  and  the  minor 
fluctuations  discarded  that  result  from  cold  and  unfavorable  seasons 
or  from  the  demands  of  temporary  markets.  The  exports  of  1861 
were  13,707  dozens,  and,  although  not  the  first,  are  plainly  small 
enough  to  be  considered  the  beginning.  The  exports  of  the  first  ten 
years  are  rather  erratic,  and  show  an  uncertain  condition  of  supply, 
but  there  is  a  general  tendency  towaixi  increase. 

During  the  next  ten  years  the  exports  rose  from  574,215  to  3,100,122 
dozens.  What  contributed  more  than  anything  else  to  the  increasing 
regularity  in  the  exports  of  eggs  was  the  fact  that  Denmark  now  found 
a  large  and  steady  market  in  England.  Before  this,  Norway  had  been 
the  chief  customer,  using  Danish  eggs  chiefly  to  provision  her  large 
merchant  marine;  but  in  1871  England  took  the  lead,  which  she  has 
ever  since  held,  in  buying  Danish  eggs.  Beginning  with  the  purchase 
of  two-thirds  of  the  Danish  exports  of  eggs  in  1871,  England  has 
always  been  the  largest  bu3'er  and  often  taken  nearly  the  entire  supply. 
The  Danes  soon  found  it  to  their  interest  to  win  the  good  will  of  this 
great  customer,  and  have  s}- stematically  labored  to  improve  the  quality 
of  the  supply. 

In  the  decade  1881  to  1890  we  notice  considerable  improvement. 
The  exports  rise  from  a  trifle  under  3,100,122  to  11,143,255  dozens. 
The  increase,  moreover,  is  more  steady  and  regular,  and  averages  about 
800,000  dozens  a  year  for  the  decade.  To  this  period,  it  will  be 
remembered,  belongs  the  rise  of  several  poultry  societies  which  helped 
to  create  and  maintain  a  stronger  interest  in  this  industry. 

The  Danish  Cooperative  Egg  Export  Society  came  into  the  field  in 
1895  and  brought  life  and  vigor  into  the  industry,  and  soon  the  exports 
rose  by  leaps  and  bounds,  increasing  at  the  average  rate  of  3,333,333 
dozens  a  year.  The  Danes  were  already  familiar  with  the  workings 
of  the  cooperative  system  in  other  lines  and  now  decided  to  apply  its 
principles  for  the  first  time  to  the  egg  trade.  They  knew  that  they 
could  not  obtain  better  prices  for  their  eggs  so  long  as  some  of  them 
continued  to  sell  bad  and  dirt}^  eggs,  and  that,  as  a  matter  of  self-pro- 
tection, it  was  necessjiry  to  oblige  all  who  shipped  under  a  common 
trade-mark  to  guarantee  their  products.  In  this  way  only  could  they 
compete  in  the  best  markets  and  obtain  the  highest  prices.  The  egg 
trade  is  one  of  the  industries  to  which  the  cooperative  principles  can 
be  best  adapted,  and,  one  might  even  add,  the  one  without  which  suc- 
cess is  only  possible  under  exceptional  circumstances.  Nothing  can 
better  demonstrate  the  correctness  of  the  Danish  views  than  the  suc- 
cess which  attended  the  undertaking.  Instead  of  being  the  cheapest, 
Danish  eggs  now  rank  with  the  highest  in  the  British  market;  and 
instead  of  exporting  a  few  million  dozens,  as  we  might  expect  from  a 
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small  agricultural  country,  Denmark  outranks  all  European  countries, 
when  the  size  of  territory  and  population  are  taken  into  consideration. 
While  Denmark  in  1902  exported  eggs  valued  at  $6,627,944,  Germany, 
with  an  area  more  than  fourteen  times  greater,  imported  eggs  in  the 
same  year  to  the  value  of  $27,387,068. 

The  table  below  gives  for  1900  the  imports  and  exports  of  eggs  for 
several  countries  and  their  percentage  per  capita: 

Value  of  importa  and  exports  of  eggs  and  per  cent  per  capita  of  populaiion,  1900. 


Country. 


Importa. 


Exports. 


France , 

Germany , 

Italy 

Ruffiia 

Austria-Hungary . 

Belgium 

Holland 

England 

Denmark 


DoUan. 
3,408,579 
24,051,090 
65,190 


5,568,155 
1,962,424 
1,074,802 
26,308,396 
423,440 


Percent. 
0.09 
.43 
.002 


.12 
.80 
.21 
.71 
.17 


Dollars. 

2.895,645 

140,082 

9,656,840 

15,835,214 

20,150,285 

1,505,979 

655,470 


4,852,676 


Percent. 
0.08 
.002 
.30 
.15 
.45 
.28 
.13 


1.98 


The  increase  in  the  egg  export  has  been  so  great  as  to  change  its 
relative  position  with  regard  to  other  items  of  export.  The  table  of 
values  below  shows  that  eggs  occupied  the  fifth  or  sixth  place  in  1878 
and  the  third  place  in  1901: 

Exports  in  1878.  1  Exports  in  1900. 

Butter 17,906,000  j  Butter $35,456,400 

Cattle 5,876,400     Bacon 22,214,000 

Horses 1,715,200  I  Eggs 5,681,600 

Bacon  and  meat 1,627,600  I  Meat 3,108,800 

Eggs 321,600  I  Horses 3,082,000 

I  Cattle : 2,224,400 

FOREIGN   EGGS  IN   DENMARK. 

The  imports,  like  the  exports,  have  steadily  grown.  From  a  few  thou- 
sand dozens  in  the  ''sixties"  they  have  risen  to  over  4,000,000  dozens 
in  forty  years.  Sweden  and  the  former  Danish  provinces  (Schleswig- 
Holstein  and  Lauenburg)  used  to  be  the  principal  sources  of  the  sup- 
ply, till  Russia  supplanted  them  during  the  last  decade.  Nearly  all  the 
eggs  imported  into  Denmark  go  into  home  consumption,  only  a  small 
fraction  entering  into  the  reexports.  The  transit  trade,  which  figures 
so  largely  in  some  countries,  is  here  very  small.  The  imports  did  not 
reach  the  100,000-score  mark  (score=20  eggs)  till  the  early  ''eighties." 
Beginning  with  1890  they  have  remained  for  ten  3^ears  at  about 
1,000,000  scores,  and  in  the  last  three  years  have  doubled.  As  Dan- 
ish eggs  bring  a  high  price  and  are  in  demand,  it  is  more  profitable  to 
sell  their  own  product  and  to  supply  some  of  the  home  demand  by 
imports  from  abroad.     Foreign  eggs,  at  the  same  time,  being  corn- 
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pftratiFely  fre»h  on  their  arrival  in  Denmart.  would  beoome  rather 
old  when  they  reached  the  BritUh  consumer. 

IMPORTS  AND   EXPORTS  OF  POULTRY. 

A  table  giving  the  imports  and  exports  of  poultry  shows  that  the 
former  have  far  exceeded  the  latter  during  the  last  eighteen  years: 

lAinijth  imporU  and  txp^M*  of  p*juHry,  1SS5  lo  lt<f^, 

Imporbi.  Ezportji.  Imports.  Expi^trts. 

Y«ar, - Year. 

Numljer.     Val-ie.     Number.    Value.  Number.     Value.     Number.    Value. 


1>9V> 56.109       ^J.238          2.102     t2,4.T3      1*^ 13i».127         «,9*4  2,119  2,091 

\t9*, 21.VJ6         18.770           1,101       2,(f-'7      l»»y5 14^.233       lOL-'iOS  4,835  4,fi32 

18K7 13,i>3         11,792           1,790       2,015      1^96 »ai5l         53,9«  4,070  4,0« 

I'W 15.917         14,145  1        1,449       l.i531       l-^tf? TO.>4         56,589:  1.546  1,657 

I 


IJV*** 1W,2S5 

1M*0 79,698 

1»1 149,2« 


92,677  1  8B6  997  1«»9k 57.373  47,996  1,430  1,522 

70.827  2.197  2,473  1K99 49.078  35.396  2,800  2,918 

104,663  2,2iW  2,039  1900 21,905  17,eOK  S,W7  4,636 

1W2 lOli.095         70.175  1,K71  l,>vi6  1901 54.019  43,443  3,701  4,966 

WO U2.020         97,00>»  2,476  2.356  1902 36.^91  29,668  6.061  7,879 


POULTRY  AXI>  EGO  SOCIETIES  IN  DENMARK. 

The  fact  that  .so  many  poultry  societies  lead  a  perfunctory  life  and 
exist  only  on  paper  might  lead  one  to  overlook  their  importance.  But 
what  poultry  societies  can  accomplish  in  spreading  information  and 
inculcating  rational  methods  in  the  industry,  we  may  learn  from  the 
history  of  the  poultrj'  societies  in  Denmark.  In  that  country  we  can 
trace  back  to  the  societies  the  influence  that  elevated  the  industry  from 
the  low  estate  in  which  it  was  before  reaching  the  rank  it  now  occupies. 
The  societies,  with  intelligent  men  at  their  head,  led  the  way.  As  it 
was  the  societies  that  made  the  improvements  and  brought  about  the 
exceptional  conditions  that  now  obtain  in  this  industry-  in  Denmark,  it 
will  be  worth  our  while,  in  order  to  understand  the  progress  that  has  ^ 
l>een  made,  to  discuss  at  some  length  the  histor\'  of  these  societies. 
The  puri>ose  of  a  few  of  these  following  pages  will  be  to  give  an 
account  of  the  history  of  the  different  societies  that  have  contributed 
to  the  remarkable  development  of  this  industry-.  At  the  same  time 
the  purpose  has  been  maintained  to  give  all  information  obtainable 
about  the  x)oultry  organizations  in  other  leading  European  nations, 
together  with  a  full  record  of  imports  and  exports  of  poultry  and  eggs. 

History  of  the  Danish  Poultry  Societies, 
society  for  i'oultry  breeding  in  denmark.^ 

HISTORY    A.NI)    DEVEIX)PMENT.  ^ 

The  first  impulse  tending  to  better  organization  in  poultry  raising 
as  well  as  in  several  other  industries  came  from  Consul-General  Hen- 


«For  rules,  see  Appendix  I,  p.  472;  for  by-laws,  i).  474. 

&A  comprehensive  sketch  of  these  scjcicties  ai)peared  in  the  quarter-centennial 
number  of  Tidsskrift  For  Fjerkraeavl,  Aarhus,  June  10,  1908. 
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drik  Pontoppidan,  a  man  held  in  great  esteem  in  Denmark  for  his 
broad  and  high-minded  patriotism.  In  June,  1878,  a  small  but  enthusi- 
astic party  met  on  his  estate,  Constantinsborg,  near  Aarhus,  to  consider 
in  an  informal  way  what  could  be  done  to  improve  the  condition  of  the 
poultry  industry.  After  a  preliminary  meeting  they  organized  a 
society  at  Aarhus  on  November  30  of  the  same  year.  That  there  was 
genuine  interest  in  the  enterprise  appears  from  the  fact  that  forty 
speakers  listed  for  the  occasion  did  not  exhaust  the  fund  of  enthusiasm. 
The  society  adopted  the  name  "The  Society  for  the  Promotion  of  Poul- 
try Breeding,  Especially  of  Chicken  Breeding  and  Egg  Trade."  As 
the  meeting  declared,  the  object  was  to  be  attained  by  discussions, 
lectures,  exhibits,  and  pamphlets;  by  giving  advice  .and  information 
in  matters  pertaining  to  poultry  breeding;  by  supplying  the  farmers ' 
with  breeding  animals  and  sitting  eggs;  b}'^  building  a  model  poultry 
run,  and  by  furthering  the  interests  of  the  industry  in  every  way  that 
the  directors  might  deem  expedient.  It  also  assists  local  societies  in 
their  exhibits  by  giving  advice,  lending  cages,  selecting  judges,  and 
offering  prizes.  The  same  meeting  adopted  a  series  of  rules,  or  laws. 
According  to  these  the  practical  management  is  in  the  hands  of  the 
directors,  while  the  final  authority  is  in  the  general  meeting.  To  keep 
in  touch  with  all  the  members,  scattered  over  the  whole  country,  each 
town  or  district  having  ten  members  sends  one  delegate  to  the  annual 
meeting.  To  be  within  the  financial  reach  of  the  small  farmers,  the 
annual  fee  is  2  kroner  (53.6  cents).  The  officers  were  able  and  enthusi- 
astic men.  Such  was  the  organization  of  this  society,  the  first  of  its 
kind  not  only  in  Denmark  but  in  all  Europe. 

Pamphlets  sent  to  all  parts  of  the  land  stirred  up  a  lively  interest  in 
the  undertaking  by  calling  attention  to  the  neglect  in  which  the  indus- 
try found  itself,  and  its  importance  in  France  and  elsewhere.  It  would 
prove  an  important  source  of  income  to  all,  and  not  least  to  the  small 
farmers  and  tenants. 

From  small  beginnings  the  society  has  grown  in  numbers  and  impor- 
tance. The  membership  at  the  time  of  the  first  general  meeting  was 
600;  in  1891  there  were  2,373  members,  and  in  June,  1903,  3,456. 
The  standing  that  the  industry  enjoys  appears  from  the  fact  that  a 
baron  is  its  president  and  the  crown  prince  its  patron. 

The  following  table  shows  the  number  of  members  every  three  years 
from  1879  to  1903: 


1879. 
1882. 
1885. 
1888. 
1891. 


1,351 
2,600 
2,754 
2,489 
2,373 


1894. 
1897. 
1900. 
1903  . 


2,268 
2,900 
3, 124 
3,456 


It  soon  became  evident  that  it  was  necessary  to  publish  a  periodical 
in  order  to  reach  all  the  members.     The  first  general  meeting,  March, 
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1871^  agreed  to  this,  and  the  first  number  of  the  paper  appeared 
March  10  of  the  same  year.  Georg  Bricka  was  the  first  editor,  and 
he  continued  in  that  capacity  till  the  end  of  IWl,  when  he  was  suc- 
ceeded by  Fr.  Hansen,  the  present  editor.  Georg  Bricka  was  a  great 
worker  and  a  man  of  extensive  information.  Besides  writing  at  times 
the  entire  issue  of  the  journal,  he  wrote  several  books  on  poultrj* 
breeding— one  of  them  the  largest  in  the  language.  He  was  a  mem- 
ber and  for  ten  years  president  of  the  parish  council,  teacher  in  the 
grammar  school  of  Fredericksborg,  musical  leader  in  his  town  of  Aar- 
hus,  and  judge  of  poultry  exhibits  and  prize  compositions.  He  con- 
tinued to  be  the  editor  till  the  end  of  1901,  when  he  died.  By  private 
HuT>scriptions  the  society  erected  a  monument  to  his  memory  the  follow- 
ing year.  A  man  of  his  energy  and  sound  character  was  sure  to  make 
a  lasting  impression  upon  the  societ}*,  which  developed  on  broad  and 
sound  principles.  The  journal  is  free  to  the  members  of  the  society, 
but  the  outlay  in  maintaining  it  is  many  times  repaid  by  the  influence 
it  exerts  in  holding  the  members  together  and  in  furthering  the  cause 
it  represents.  "  For  many  members,"  as  the  president.  Baron  Rosen- 
krantz,  wrote  to  Bricka,  "  the  journal  is  the  8ociet3\  They  do  not 
join  or  withdraw  from  the  societ3%  but  subscribe  to  or  discontinue  the 
paper." 

This  new  industry  had  appeared  at  the  right  moment,  and  it  was 
only  necessary  to  find  some  means  of  spreading  information  in  order 
to  advance  the  cause.  They  had  to  hit  upon  the  right  kind  of  infor- 
mation and  how  to  spread  it  effectively  among  the  peasants.  At  first 
the  societ}^  made  use  of  Bricka's  Brief  Guide,  but  in  1890  adopted 
Fenger's  Brief  Directions  in  Poultry  Breeding,  which  in  a  few  pages 
gives  the  fuitdamental  principles  of  practical  poultry  keeping. 

At  first  those  pamphlets  were  sent  to  school  teachers  for  distribu- 
tion, but  the  promoters  soon  satisfied  themselves  that  this  was  not  the 
J>(\st  method  and  abandoned  it.  Since  then  the  society  has  distributed 
over  60,000  copies  through  the  farmers'  credit  associations,  and  in 
more  expensive  bindings  as  prizes  to  those  who  drew  ''blanks"  at  the 
exhibitions. 

Poultry  shows  should  not  be  underestimated.  Shows  are  as  impor- 
tant in  this  as  in  the  other  lines  of  animal  industry.  They  allow  the 
members  an  opportunity  to  compare  the  results  of  their  work,  and 
thereby  check  and  correct  excesses  and  give  a  healthy  direction  to  the 
industry.  Then  they  serve  as  excellent  places  of  exchange.  Finan- 
cialh %  the}'  have  usually  shown  a  deficit,  but  in  view  of  the  general 
benefit  done  by  them  the  society  has,  nevertheless,  given  twenty-eight 
shows  during  the  twenty-five  years  it  has  existed. 

The  first  exhibition  of  poultry  occurred  at  Aarhus  June  27  and  28, 
1878.  The  members  exhibited  213  birds.  Of  the  purebred  birds  the 
Spanish  were  best  represented.     About  4,000  people  visited  the  exhib- 
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its.  It  has  been  encouraging  to  note  that  greater  interest  in  the  work 
ha8  always  manifested  itself  in  the  locality  where  an  exhibition  has 
been  held,  and  for  this  reason  they  hold  their  annual  exhibitions  first 
in  one  place  and  then  another.  They  have  been  held  in  twenty-one 
different  places  since  1879.  The  9ne  at  Odense  in  1900  exhibited  1,020 
birds,  but  the  largest  and  most  striking  was  the  quarter-centennial  at 
Aarhus  in  1903. 

When  this  poultry  society  came  into  existence  Danish  eggs  were 
small  and  held  in  low  esteem  in  the  British  market.  Many  farmers 
kept  back  their  product  waiting  for  better  prices,  and  the  English 
complained  that  as  soon  as  the  price  rose  every  case  from  Denmark 
contained  pickled  and  spoiled  eggs.  In  Denmark  a  score  of  small  eggs 
brought  as  much  as  so  many  large  ones,  and  it  was  too  much  to  expect 
the  farmers  to  make  any  sacrifice  without  a  corresponding  advantage. 
As  a  rule,  they  consumed  the  large  ones  and  sold  the  rest.  The  society 
worked  for  an  improvement  by  introducing  the  custom  of  buying  and 
selling  eggs  by  weight  and  not  by  number.  The  result  was  that  a 
dozen  large  ones  would  bring  a  higher  price,  both  on  account  of  their 
size  and  weight.  Although  the  English  still  handled  eggs  by  the 
dozen,  they  paid  more  for  large  ones.  In  1880  the  directors  entered 
into  negotiations  with  the  large  egg  dealers  with  the  end  in  view  of 
purchasing  eggs  by  weight.  These  favored  the  idea  and  were  willing 
to  make  a  change,  provided  other  dealers  would  do  the  same.  Under 
these  circumstances  progress  was  slow,  and  years  passed  before  they 
brought  about  the  present  condition  of  things,  which  is  that  the 
export  trade  is  by  weight.  How  far  the  Danes  were  in  advance  of  the 
rest  of  the  world  appears  from  the  fact  that  the  Berlin  authorities 
only  last  year  recommended  the  use  of  weight  in  the  egg  trade,  and 
some  great  nations  still  cling  to  the  antiquated  method  of  marketing 
eggs  by  the  dozen. 

In  order  to  bring  about  an  increase  in  the  size  of  the  eggs  it  was 
necessary  to  obtain  better  breeds  of  chickens,  but  no  one  knew  as  yet 
what  kinds  would  adapt  themselves  to  the  country.  To  ascertain  how 
they  would  thrive  they  distributed  in  1880  to  fifty  persons  in  different 
parts  of  the  country  six  hundred  sitting  eggs  of  purebred  chickens  on 
the  condition  that  the  recipients  should  report  on  the  experiment  in 
the  fall.  In  the  following  year  they  sent  out  more  eggs,  and  in  1883 
postal  cards  with  printed  forms  accompanied  the  eggs.  It  was  found 
impossible  in  many  cases  to  protect  the  eggs  during  transmission,  and, 
as  only  a  few  reports  were  made,  the  plan  was  abandoned  in  1885.  An 
attempt  to  distribute  pure  stock  proved  almost  equally  unsuccessful. 

The  society  had  abandoned  the  plan  of  maintaining  a  model  poul- 
try farm  in  1882  as  being  too  expensive;  but  now,  having  stopped 
the  distribution  of  eggs',  they  decided  to  distribute  purebred  chicks. 
As  in  the  case  of  eggs,  the  poorer  classes  had  the  preference,  and 
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could  also  to  a  certain  extent  choose  the  breeds  they  desired.  The 
condition  was  that  they  report  the  results.  There  was  less  inconven- 
ience regarding  the  reports,  and  altogether  this  methed  proved  to 
be  the  most  satisfactory,  and  contributed  more  than  any  other  to 
improve  the  poultry  breeds  in  the  land.  As  many  complaints  were 
made  of  defects  in  the  fowls  sent  out,  the  society  decided  to  gather 
and  inspect  all  chicks  at  Aarhus  before  making  the  distribution.  This 
was  expensive,  but  necessary,  and  permitted  an  exchange  of  cockerels. 
At  first  the  society  sent  out  Italians  and  Minorcas  in  accordance 
with  a  plan  that  the  latter,  being  less  hardy,  were  distributed  over 
the  Islands  and  the  former  in  Jutland.  The  society  began  to  distrib- 
ute specimens  of  the  native  kind  in  1890,  and  has  since  experimented 
with  other  breeds.  They  distributed  annually  thirty- three  birds  at 
first,  but  since  1889  they  have  distributed  as  shown  in  the  following 
table: 

Distribution  ofpovUry  in  Denmark^  1889  to  1902, 


Young  pullets. 

Young  cockerels. 

Year. 

Ital- 
ians. 

Minor- 
cas. 

Danish. 

Orping- 
tons 
and 
Lang- 
shans. 

Ply- 
mouth 
Rocks. 

Total. 

1 
Ital-  Minor- 
ians.     cas. 

Danish. 

Orping- 
tons 
and 
Lang- 
shans. 

Ply- 
mouth 
Rocks. 

Total. 

1889 

17 
17 
20 
12 
17 
14 
17 
31 

9 
11 
11 

7 
13 
10 

6 
10 
1 
8 
8 
6 
8 
12 
10 
11 
10 
8 
4 
9 

23 
SO 
26 
24 
25 
25 
30 
46 
25 
25 
25 
22 
25 

1890 

3 
5 

4 

1891 

! 

1892 

1 

1893 

1 

1894 

6 
5 
3 
2 
3 
2 
8 

1895 

1 

1896 

1 

1 

1897 

1898 

4 

7l         3 

2  5 

3  4 

5I 

2 

12 
8 

1899 

1900 

2 

4 

8 

1 

8 
5 

1901 

3  '          3 

1 
1 



2 
5 

9 

1902 

1 

5 

■^ 

11  ,          4 

21 

The  native  poultry,  by  long  and  unsystematic  crossing,  had  degen- 
erated to  such  a  degree  that  many  despaired  of  finding  the  original 
stock.  ''It  was  seldom  possible,"  we  read  in  a  poultry  journal  of 
1880,  "  to  find  the  Danish  breed  in  a  pure  state."  But  a  few  isolated 
breeders  had  faith  in  the  breed  and  hoped  to  restore  it  by  careful 
selection.  It  possessed  the  advantage  of  being  hardy  and  contented 
and  perfectly  adapted  to  the  climatic  and  other  conditions  of  the 
country.  This  breed  is  a  fair  layer,  producing  eggs  the  size  of  those 
of  Wyandottes.  A  score  weighs  about  2.3  pounds.  The  cock  is  red 
and  black  and  the  hen  is  buff  colored.  Societies  for  the  development 
of  this  breed  sprang  up  in  1888,  and  finally  in  1900  the  three  leading 
poultry  societies  agreed  upon  a  standard  whereby  it  could  be  recog- 
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nized.  About  this  time  special  clubs  or  associations  were  formed  for 
the  purpose  of  improving  the  different  breeds  of  poultry — Italians, 
Minorcas,  Danish,  etc.  The  object  was  not  so  much  to  make  money 
as  to  bring  out  and  perfect  the  best  qualities  of  the  breed  and  thus 
ultimately  to  make  them  more  profitable  to  the  country. 

We  have  already  seen  that  a  lack  of  funds  prevented  the  society 
from  realizing  its  original  plan  of  maintaining  model  poultry  runs. 
Since  1893  experimental  stations  have  been  established — the  first  one 
at  Aarhus  for  the  native  Danish  breed  and  one  at  Copenhagen  for  the 
partridge-colored  Italians.  After  receiving  a  state  aid  of  6,000  kroner 
($1,608)  a  year,  the  society  has  maintained  six  more  stations — two  for 
White  Italians,  one  for  Plymouth  Rocks,  one  for  Wyandottes  and 
partridge-colored  Italians,  and  one  for  Minorcas.  The  society  has 
also  awarded  prizes  for  compositions  on  numerous  subjects.  This 
work  is  of  a  practical  nature  and  has  been  of  great  benefit  to  the 
eouqtry. 

GOVERNMENT. 

According  to  the  original  draft  of  the  constitution  in  1878,  the 
practical  management  of  affairs  was  in  the  hands  of  the  directors, 
while  the  final  authority  rested  with  the  general  meeting,  consisting 
of  representatives  assembling  annually.  The  meetings  were  held  in 
different  places  each  year,  and  it  occurred  that  the  locality  where  the 
meeting  was  held  was  so  strongly  represented  that  the  resolutions 
hardly  failed  to  be  an  expression  of  the  local  rather  than  of  the  gen- 
eral sentiment.  Hoegh-Guldberg  had  called  attention  to  this  unfor- 
tunate condition  in  1880,  and  two  years  later  a  change  was  made. 
Henceforth  each  district  sent  two  delegates  to  the  meeting  of  depu- 
ties. These  in  turn  elected  a  president  for  three  years  and  four 
directors  for  two  years,  who  constituted  the  executive  committee. 
The  secretary -treasurer  may  be  chosen  outside  the  directorate.  Thus 
all  the  counties  were  equally  represented,  but  so  long  as  each  delegate 
had  to  pay  his  own  expenses  few  came  to  the  meetings;  in  1887  only 
14  appeared.  So  a  change  was  made  in  that  year.  Thirty-eight 
representatives — 2  from  each  county — replaced  the  former  delegates. 
One-half  of  the  delegates  retired  each  year.  They  had  the  choice  of 
their  own  successors  as  well  as  of  the  directorate,  which  now  con- 
sisted of  11  members — 5  from  Jutland,  2  from  Fyn,  3  from  Sjaelland 
and  Bornholm,  and  1  from  Lolland-FaLster.  The  directors  chose  their 
own  oflScers  and  the  executive  committee.  Thus  outside  members  had 
no  influence.  From  being  entirely  democratic  in  the  beginning  the 
society  had  become  oligarchic  in  form.  That  this  continued  without 
opposition  for  ten  years  is  a  tribute  to  the  fairness  and  the  ability  of 
the  governing  body;  and  it  was  a  mark  of  the  confidence  of  the  mem- 
bers that  when  a  democratic  change  took  place  only  three  societies 
availed  themselves  of  the  privilege  of  sending  representatives  the  first 
year. 
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Centralization  now  approached  the  danger  line,  and  it  was  the  part 
of  prudence  to  work  in  the  opposite  direction  and  develop  independent 
local  associations.  Fortunately,  in  1887,  the  poultry  society  of 
HjOrring  had  applied  for  admission  as  an  affiliated  society.  This  was 
a  fruitful  suggestion,  and  prompted  the  society  to  admit  others  of  that 
kind  and  to  encourage  the  formation  of  district  societies  and  other 
organizations  with  the  purpose  of  admitting  them  in  time  as  affiliated 
societies.  These  paid  no  fees,  but  simply  pledged  a  certain  number  of 
their  members  to  the  head  society  and  received  in  turn  a  correspond- 
ing number  of  copies  of  the  society's  periodical  and  the  society's  aid 
in  organizing  exhibitions.  In  1897  it  was  agreed  that  the  counties 
should  each  henceforth  elect  two  representatives.  Finally,  in  1902,  a 
new  constitution  was  adopted  embodying  further  changes  in  this 
direction.  Accordingly  there  are  now  20  districts,  each  sending  2 
representatives — their  president  and  vice-president— to  the  general 
meeting.  The  meeting,  as  a  rule,  is  to  be  held  in  connection  with  the 
annual  exhibition  and  is  open  to  all  members,  but  only  representatives, 
directors,  and  honorary  members  can  vote.  The  directors  are  7  in 
number-^3  from  Jutland,  1  from  Fyn,  2  from  Sjaelland  and  Born- 
holm,  and  1  from  Lolland-Falster.  The  president,  vice-president,  and 
secretary  constitute  the  executive  committee. 

SOCIETY   FOR  THE   PROMOTION  OF  POULTRY  BREEDING.^ 

Two  new  societies,  after  the  pattern  of  the  original  one,  sprang  up 
in  Copenhagen  in  1880  and  1882,  respectively.  This  was  unfortunate 
and  threatened  to  break  up  the  country  into  small  societies  (as  in 
Saxony,  where  100  societies  existed  at  this  time  without  any  central 
organization)  and  waste  its  energy  in  useless  rivalry.  Union  was 
especially  important  now  that  they  purposed  to  take  the  Itad  in  this 
industry  and  distance  all  foreign  competition.  Consequently  the 
leaders  left  no  stone  unturned  in  order  to  live  in  harmony,  and  a  com- 
mittee of  two  from  each  society  undertook  to  see  that  they  should  not 
clash  at  any  point.  In  1889  the  two  Copenhagen  societies  combined, 
and  in  1891  the  Society  for  Poultry  Breeding  in  Denmark  and  the 
Society  for  the  Promotion  of  Poultry  Breeding  (Copenhagen)  joined 
and  adopted  the  name  The  Danish  Poultry  Society,  with  headquarters 
at  Aarhus.  The  general  government  consisted  of  5  directors — 2  chosen 
by  the  Copenhagen  branch  and  3  by  the  Aarhus  branch.  One-third 
of  the  state  aid  was  to  go  to  the  general  government  and  the  remain- 
der to  the  two  societies,  in  proportion  to  their  membership.  The  one 
branch  should  not  hold  an  exhibit  in  the  countr}'  nor  the  other  hold 
one  in  Copenhagen.  Now  all  interests  were  harmonized  and  the  work 
could  go  on  unhindered. 

PFor  rules,  Hee  Appendix  II,  p.  476, 
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SOCIETY   FOR  PROFITABLE  POULTRY  BREEDING.* 

Now  that  poultry  keeping  had  becoime  remunerative  a  new  tendenc}^ 
appeared.  People  began  to  consider  more  closely  the  profits  of  poul- 
try raising  and  to  look  upon  the  breeding  of  fancy  birds  as  a  separate 
branch  of  the  industry.  A  society  representing  this  tendency  came 
into  existence  in  1897  and  grew  so  rapidly  as  to  rival  the  older  societies 
in  membership.  i  The  name  of  this  society  is  Society  for  Profitable 
Poultry  Breeding.  The  real  leader  in  this  movement  was  J.  Pedersen- 
Bjergaard,  who  edits  the  Poultry  Yard,  the  paper  of  the  society. 
Attempts  to  combine  this  society  with  the  others  under  a  common 
government  have  so  far  proved  unsuccessful.  The  minister  of  agri- 
culture favors  a  union  among  all  the  societies,  in  the  hope  that  this 
will  best  subserve  the  general  welfare. 

In  1903  the  societies  had  the  following  membership:  Society  for 
Poultry  Breeding  in  Denmark,  3,700;  Society  for  the  Promotion  of 
Poultry  Breeding,  2,000;  Society  for  Profitable  Poultry  Breeding, 
3,000;  total,  8,700. 

DANISH  COOPERATIVE  EGG  EXPORT  SOCIETY.* 

The  Cooperative  Egg  Export  Society  was  founded  at  Vejle,  in  Jut- 
land, in  1895,  but  has  since  1900  been  located  at  Copenhagen. 

The  real  purpose  of  this  society  is  to  market  the  products  of  the 
poultry  societies.  Its  work  commences  where  the  other  societies  leave 
off,  and  supplies  an  essential  link  necessary  to  complete  their  financial 
success.  It  works  in  harmony  with  them  and  attracts  the  same  mem- 
bership, although  it  is  an  independent  organization.  A  great  draw- 
back to  a  sucxjesful  export  trade  had  been  the  fact  that  producers  as 
well  as  dealers  withheld  their  eggs  for  higher  prices,  and  that  in  conse- 
quence they  were  often  a  month  old  when  they  reached  England.  The 
grocers  and  dealers  themselves  were  the  first  to  see  the  need  of  a 
reform,  and  as  early  as  1890  attempted,  without  success,  to  form  an 
association  to  stop  this  practice.  In  order  to  hasten  the  transporta- 
tion of  eggs  one  of  the  poultry  societies  appealed  to  the  ministry  of 
the  interior  to  have  eggs  considered  perishable  goods,  but  this  was 
not  granted  till  1897. 

How  thorough  and  far-reaching  the  reforms  of  the  Danish  Coopera- 
tive Egg  Society  were  appears  from  the  fact  that  the  dealers  and 
grocei-s  strongly  opposed  the  new  organization,  as  it  went  far  beyond 
the  plans  contemplated  by  them,  but  the  rapid  growth  of  the  society 
and  the  success  of  the  enterprise,  satisfying  a  long-felt  need,  was 
strong  enough  to  overcome  ail  opposition. 

According  to  the  most  recent  reports  there  are  altogether  some 

o  For  rules,  see  Appendix  III,  p.  478. 
ft  For  rules,  see  Appendix  IV,  p.  479. 
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33,500  members  distributed  among  475  local  societies  or  circuits.  The 
conduct  of  all  the  affairs  of  the  society  is  in  the  hands  of  a  council  of 
five  directors,  who  also,  on  the  basis  of  market  quotations,  fix  the 
price  of  eggs  paid  to  the  members.  Each  circuit  must  have  at  least 
ten  members.  The  general  meeting,  consisting  of  delegates  from  the 
circuits,  prescribes  a  series  of  uniform  bj^-laws  for  all  the  circuits, 
allowing  only  slight  deviations  to  be  made  by  the  circuits. 

The  circuit  pays  the  society  half  a  krone  (13.4  cents)  for  each  mem- 
ber and  one-half  of  all  the  fines  collected.  The  circuit  elects  a  local 
council  of  its  own,  hires  an  egg  collecter,  supplies  all  the  funds  neces- 
sary to  pay  for  the  eggs  and  for  defraying  the  expenses  till  the  eggs 
are  ready  for  shipment  from  the  circuit.  At  this  point  the  society 
takes  charge,  paying  the  expenses  till  the  eggs  are  on  board  the  ships 
for  foreign  export  and  deducting  the  costs  from  the  general  profits. 
At  the  close  of  the  financial  year,  after  settling  all  the  accounts,  the 
society  pays  one-half  of  the  profits  to  the  circuits  and  credits  the 
remainder  to  the  circuits.  This  sum  is  to  be  used  to  carry  on  the  work, 
and  can  be  paid  over  to  the  circuits  only  at  the  final  dissolution  of  the 
society,  unless  in  the  judgment  of  the  directors  the  amount  exceeds 
the  requirements  of  the  business. 

The  government  of  the  circuit,  just  as  that  of  the  society  itself,  is  a 
directorate  consisting  of  an  uneven  number  of  members  and  elected 
by  the  circuit.  The  dut}^  of  the  directors  is  to  look  after  the  interests 
of  the  circuit,  and  to  see  that  the  eggs  are  delivered  promptly  and  in 
the  condition  required.  They  hire  the  egg  collector  and  the  other 
employees  of  the  circuit;  they  also  fix  the  daily  price  paid  for  eggs  by 
the  collector. 

Every  circuit  has  a  central  station  situated,  if  possible,  on  a  through 
railway  or  steamship  line  connected  with  one  of  the  shipping  stations 
of  the  society.  It  has  an  ofiiee  and  rooms  for  storing  and  packing  the 
eggs  delivered  by  the  members.  It  is  the  meeting  place  of  the  direct- 
ors and  members  of  the  circuit. 

Each  circuit  has  an  egg  collector  who  gives  satisfactory  bonds  for 
the  honest  discharge  of  his  work.  The  collector  goes  from  farm  to 
farm  on  stated  days  and  takes  the  eggs  to  the  station  in  the  evening. 
The  farmers  must  not  deliver  eggs  that  are  more  than  seven  days  old 
or  that  were  laid  before  the  last  collection  took  place.  The  eggs  must 
be  clean  and  be  stamped  with  the  number  of  the  member  who  fur- 
nishes them.  The  collector  refuses  dirty  eggs,  and  stamps  them  to 
prevent  their  being  washed  and  presented  a  second  time.  The  eggs 
are  bought  by  weight  regardless  of  their  size.  The  payment  is  in 
cash  and  at  a  price  fixed  by  the  directors  of  the  circuit. 

The  cost  of  collecting  the  eggs  is  very  low,  and  is  paid  by  the 
circuit,  while  the  remaining  expenses  are  borne  by  the  society  and 
deducted  from  the  payments  to  the  circuits.     The  collector  receives 
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generally  1.6  oente  per  2.20  pounds  (6  Ore  per  kilogram)  which,  on  an 
average  of  16  eggs  to  the  kilogram,  amounts  to  1.2  cents  per  dozen. 
The  cost  of  transporting  the  eggs  from  the  stations  of  the  circuits  to 
the  steamer  is  on  the  average  2  Ore  per  kilogram  (0.53  cent  per  2.20 
pounds)  or,  at  the  same  average  of  eggs  per  kilogram,  0.4  cent  per 
dozen.  The  total  expense,  then,  for  the  eggs  from  the  time  they  are 
taken  from  the  nests  till  they  are  placed  on  the  steamer  for  foreign 
countries  is  a  trifle  over  H  cents  per  dozen. 

The  directors  of  the  circuits  pay  for  the  collecting  and  the  packing. 
The  cases  are  0.50  m.  wide  and  0.75  m.  long,  with  two  compartments, 
and  hold  about  500  eggs.  A  case  costs  $2  and  lasts  about  100  journeys. 
The  packers  place  a  layer  of  wood  wool  on  the  bottom  of  each  com- 
partment, and  on  this  a  cardboard  case  containing  50  eggs,  each  egg 
in  a  separate  cell.  Over  this  they  lay  another  pad  and  another  card- 
board case,  and  so  on,  until  there  are  five  tiers  of  eggs.  On  top  they 
place  a  heavier  pad  immediately  under  the  lid. 

The  collector  has  charge  of  the  stations  and  superintends  the  packing 
of  the  eggs.  It  is  important  for  the  successful  management  of  the 
business  that  he  be  a  man  who  is  trusted  and  well  known  in  the  com- 
munity. Another  one  of  his  duties  is  to  make  periodical  inspections 
of  the  nests  of  the  poultry  yards. 

The  society  has  nine  stations  where  the  eggs  are  packed  for  foreign 
export.  Copenhagen,  which  is  also  the  headquarters  of  the  society, 
and  Kingsted  are  on  the  island  of  Zealand,  Svendborg  and  Odense 
on  Fyn,  KudkjObing  on  Langeland,  and  Aalborg,  Aarhus,  Vejie,  and 
Esbjerg  in  Jutland.  Five  of  these — Copenhagen,  Aalborg,  Aarhus, 
Vejle,  and  Esbjerg — are  also  ports  of  shipment.  Esbjerg,  situated  on 
the  west  coast  of  Jutland,  and  favorably  located  for  the  British  trade, 
is,  as  might  be  expected,  the  principal  port  of  shipment.  In  1902 
one-third  of  all  the  eggs  exported  passed  through  this  port.  All  the 
exports  from  Esbjerg  go  to  Great  Britain. 

On  their  arrival  the  cases  are  weighed  before  and  after  they  are 
emptied.  Women  genemlly  do  the  grading,  testing,  and  packing.  In 
grading  they  work  behind  long  tables  on  which  are  six  trays,  or  wooden 
frames,  one  tray  for  each  size  or  grade.  The  frame,  or  tra}'^,  holds  60 
or  120  eggs,  and  has  a  hole  for  each  egg.  Practice  mak^s  the  sorters 
very  expert.  As  a  rule,  they  see  at  a  glance  to  what  grade  an  egg 
belongs,  and  by  long  practice  they  become  so  skillful  that  they  can 
grade  120  eggs  without  being  an  ounce  out  of  the  wa3\  As  the  trays 
are  tilled  a  man  removes  and  weighs  them.  When  a  tray  weighs  too 
much  or  too  little  for  its  grade,  large  eggs  are  replaced  by  small  ones, 
or  vice  versa,  till  the  correct  weight  is  obtained.  Thereupon  they  are 
taken  into  a  dark  room  to  be  tested. 

The  testing  apparatus  is^  box,  8  by  30  inches  at  the  bottom,  2  feet 
high,  and  widening  upward.     It  is  lined  with  mirrors,  and  has  four 
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16-candle  electric  lights  at  equal  distances  along  the  bottom.  The  tray 
with  the  eggs,  thick  ends  down,  fits  on  top.  While  the  bad  eggs 
appear  dark  and  cloudy,  the  light  shines  through  the  sound  ones, 
giving  them  a  clear  pink  color.  The  dark  or  suspicious  eggs  the 
tester  breaks,  but  if  the\'  are  found  upon  breaking  to  be  sound,  the 
person  who  supplied  them  is  paid  in  full;  otherwise  he  is  fined  accord- 
ing to  the  rules  of  the  society.  The  packing  stations  are  so  well 
equipped  for  determining  the  freshness  of  the  eggs  and  the  system 
works  so  well  that  even  attempts  at  fraud  are  rare. 

Now  it  remains  to  stamp  them  with  the  trade-mark  of  the  society 
and  to  pack  them  for  export.  The  boxes  used  for  this  purpose  are 
about  20  by  79  inches  and  ^  inches  deep,  made  of  light  pine  wood,  and 
hold  1,440  eggs.  They  are  nonreturnable.  First  the  packers  spread 
on  the  bottom  a  layer  of  long,  clean  rye  straw.  On  this  they  pack  a 
layer  of  eggs  snugly  together  without  an3^thing  between  them.  Over 
these  is  placed  another  layer  of  rye  straw,  then  another  layer  of  eggs, 
and  so  on  until  there  are  four  layers  of  eggs,  and  then  one  substantial 
layer  of  straw  on  top.  Then  the  lid  is  nailed  down,  and  the  trade- 
mark of  the  society,  the  grade,  weight,  and  number  of  the  eggs  con- 
tained are  affixed.  The  method  of  packing  does  not  appear  to  be 
altogether  uniform.     Many  stations  use  wood  wool  instead  of  straw. 

After  a  consignment  has  been  thoroughly  examined,  the  officers  of 
the  society  remit  to  the  circuit  a  numbered  receipt  stating  the  current 
price  per  pound,  the  number  and  the  weight  of  the  eggs,  as  well  as 
the  number  of  spoiled  or  suspicious  eggs. 

Most  of  the  Danish  eggs  go  to  England,  and,  as  a  rule,  the  eggs 
reach  London  in  forty  to  fifty  hours.  The  large  English  firms  have 
agents  in  Denmark  who  generally  buy  the  eggs  free  on  board  the 
ship.     English  dealers  deduct  (JO  eggs  per  case  for  breakage. 

The  table  below  gives  the  price  per  great  hundred  (120  eggs)  in  Lon- 
don at  four  seasons  of  the  year — the  22d  of  March,  June,  September, 
and  December — or,  where  no  quotation  is  given  for  this,  the  date  the 
nearest  before  or  after. 


Prices  of  Jirttt-dasa  Danish  circuit  eggs  on  the  LoncUm  market,  1900  to  1903, 
[Per  ^riMit  hundre(i  =  120  egjfs.] 


Yeur. 

1900. 

March  19 

June  19 

Septorabor21 

DeccmbtT  24 

1901. 

March '23 

June  24 

September  23 

December  23 


Extra  hirge. 


l^rge. 


Small. 


31.  S2 
1.9.') 
2.19 
3.  r)2 

1.70 
2.01 
2. 19 
3.41 


to  J1.95     «1.70  to  $1.76  I    SI.  18  to  11.24 
2.07  ' 


2.  43 
3.74 

1.82, 
2.07  ; 
2.31  I 


1.76 
2.19 
3.41 

1.18 
1.82 
2.07 
3.22 


1.82 

2.25  I 

3.53  : 

1.70 
1.88 
2.13 
8.28 


1.40 
2.01 
2.98 


1.18 
1.82 
2.80 


1.12 
2.06 
3.16 


1.24 
1.95 
2.98 
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Prices  of  first-class  Lkmish  circuit  eggs  on  the  London  market,  1900  to  190S — Continued. 


Yeer. 

£xtra  large. 

Large. 

Small. 

March  21 

1902. 

SI.  70  to  SI.  82 
1.88         1.95 
2.19         2.43 
2.47         3.62 

1.70         1.76 
2.01          2.07 

SI. 58  to  SI. 64 
1.70         1.82 
2.19         2.25 
3.28         3.41 

1.18         1.24 
1.82         1.95 

June  23 

SI.  12  to  SI.  24 

September  22 

1. 96         2, 07 

December  22 

2. 80         2. 92 

March  20 

1903. 

June  22 

1.24         1.70 

September 

December  21 

8.40         3.52 

3.16         8.28 

2. 79         3. 03 

COMPARATIVE   MARKET  PRICES  OF   EGGS  IN    LONDON. 

[Per  great  hundred =120  eggs.] 

On  March  19,  190S. 

French 11.58  to  $2.31 

Italian 1.52         1.82 

Hungarian 1.34         1.45 

On  June  22,  190S. 

French,  extra $2.43  to  $2.55 

French,  choice 2.25  2.31 

French,  ordinary 2.06         2.19 

Banish,  18  pounds 2.06 

17  pounds 1. 94 

16  pounds 1.76 

15  pounds 1. 64 

14  pounds 1.51 

Italian,  extra 1.94         2.06 

Italian,  choice 1.64  1.70 

Italian,  ordinary 1.45  1.57 

Hungarian 1.15  1.51 

Russian 1.03  1.45 

On  September  19,  190S, 

French $2.00  to  $2.91 

Italian 1.94          2.43 

Hungarian 1.34          1.94 

Russian 1.39          1.82 

Oh  December  19,  1903. 

French $3.03  to  $3.65 

Italian 2.67          3.22 

Hungarian 1.76          2.43 

Russian 1.70         2.36 

OTHER   EGG    SOCIETIES. 

There  are  two  small  societies  exporting  eggs — one  at  Nysted,  with  a 
membership  of  700,  and  another  atGaverslund,  with  a  membership  of 
300.     Besides  these,  five  bacon  factories  have  egg-packing  centers  and 
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a  total  annual  export  of  6,000,000  pounds  of  eggs,  valued  at  $670,000, 
among  which  are:  At  Kalundborg,  760,000  pounds;  Slagelse,  700,000 
pounds;  Eisbjerg,  2,200,000  pounds.  The  Danish  Cooperative  Butter 
Factory  also  deals  in  eggs. 

GREAT  BRITAIN. 

NUMBERS  OF  POULTRY. 

The  "Agricultural  Returns"  have  not  included  statistics  on  poultry 
since  1885,  and  in  consequence  of  this  omission  much  definite  informa- 
tion on  this  subject  is  now  lacking.  Persons,  however,  familiar  with 
this  industry  have  made  estimates  which  may  be  more  or  less  correct, 
but  which  can  not  take  the  place  of  official  figures.  The  following 
are  the  last  available  figures  for  Great  Britain: 

Numbers  of  poultry  in  Great  Britain,  1884  and  J 885. 


Kinds  of  fowls,  a 

1884. 

1885. 

Turkeys 

600,770 

888,313 

2,968,390 

12,303,539 

474,583 

Geese 

885.310 

Ducks 

2.201,601 

Chickens 

12,401,533 

Total 

16,061,012 

15.963,027 

a  The  numbers  are  exclusive  of  those  kept  in  towns  and  by  cottagers  with  less  than  a  quarter  of  an 
acre  of  land. 

The  numbers  of  the  diflferent  kinds  of  poultry  for  England  alone  in 
1885  is  shown  below: 

Turkeys 356,485 

Geese 615,724 

Ducks 1,736,788 

Chickens 9,556,053 

WHY   EGG   PRODUCTION   HAS   DECREASED. 

The  decline  of  British  agriculture  in  the  last  century  no  doubt 
arrested  the  development  of  the  poultry  industry  also.  We  may  to 
some  extent  attribute  the  backward  condition  of  this  industry  in 
Great  Britain  to  the  lack  of  a  numerous  class  of  small  farmers  devoted 
to  intensive  cultivation.  The  small  holdings  in  England  are  compara- 
tively few.  Most  of  the  agricultural  land  is  in  farms  of  from  100  to 
over  1,000  acres  and  this  reduces  the  number  of  poultry  runs.  With 
the  high  price  of  land  and  grain  the  English  could  hardly  expect  to 
vie  with  foreign  countries  in  the  production  of  ordinary  eggs.  But 
their  nearness  to  the  great  markets  gives  them  an  advantage  in  the 
sale  of  new-laid  eggs— the  line  that  is  most  profitable  and  in  which  the 
French  alone  could  seriously  compete.  For  this  reason  the  improve- 
ment in  the  British  poultry  industry  directly  affects  the  French  trade, 
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as  appears  from  the  fact  that  the  French  trade  has  declined  as  the 
English  has  developed.  With  a  perfect  system  of  collecting,  packing, 
and  shipping  eggs — such,  for  example,  as  the  Danes  follow — the  trade 
in  new-laid  eggs  should  be  profitable.  Better  rates  also  could  be 
obtained  from  the  railway  companies.  Now  the  English  complain  that 
foreigners  enjoy  cheaper  rates  than  localities  through  which  this  trade 
passes  can  obtain. 

IMPORTATION   OF  EGGS. 

The  most  striking  feature  in  connection  with  this  industry  in  Eng- 
land is  the  enormous  importation  from  abroad.  Already  in  the 
''fifties,"  when  the  annual  imports  did  not  yet  exceed  one  million 
great  hundreds,  writers  on  this  subject  became  alarmed  and  attempted 
to  call  the  attention  of  the  English  to  the  growing  importance  of  the 
egg  trade.  They  expressed  the  hope  that  the  reviving  industry  at 
home  would  soon  supplant  the  foreign  imports.  After  fifty  years 
have  passed,  however,  the  imports  have  increased  twentyfold  and  the 
revival  has  only  begun. 

It  is  a  long  time  since  England  ceased  to  supply  her  own  demand  in 
poultry  and  eggs.  As  imported  eggs  could  be  bought  more  cheaply 
than  they  could  be  produced,  the  industry  did  not  receive  the  attention 
it  deserved.  With  the  decline  of  agriculture  in  England  and  the 
growth  of  large  cities  and  manufacturing  centers,  the  imports  have 
steadily  increased.  The  table  below  shows  the  increase  in  number  and 
value  since  1871.  The  latter  has  increased  fivefold  and  the  former 
nearl}^  sixfold  in  these  years.  With  the  growth  of  imports  the  aver- 
age price  per  dozen  has  fallen  from  18.4  cents  to  16.2  cents. 

Imports  of  eggs  into  the  United  Kingdom ^  1871  to  1902. 


Year. 


1H71, 
1872, 
1873. 
1874, 
1875, 
1876, 
1877, 
1878. 
1879. 
1880. 
1881, 
1882, 
1883, 
1884 
1885 
1886, 
1887 


C^uantity. 

DozcnA. 

33,372,750 

44,299,310 

55,039,500 

66,712,269 

61,768,630 

62,752,170 

62,598,800 

65,309,560 

63,892,320 

62,284,050 

63,059,930 

67,660,200 

78,369,680 

82,800,073 

83,565,080 

86,264,280 

90,840,770 


Value. 


Dollars. 
6,149,368 
8,570,693 
11,480,181 
11,8-10,847 
12,457,559 
12,752.157 
12,036,689 
12,220,249 
11.172,121 
10,S78,822 
11.301,911 
11,607,872 
13,295,546 


Year. 


Doznig. 

1888 93,899,390 

1889 94,325,030 

,  1890 102,912,460 

I  1891 106,283,140 

1892 111,394,190 

I  1893 110,459,860 

,  1894 118,709,680 

i  1895 127,225,860 

,  1896 132,450,011 

1897 140,317,540 

I  1898 144,246,010 

1899 161,747,560 

1900 16.S,  820, 780 

14, 163, 914  I    1901 170, 717, 767 

14,264,865   ,1902 1  189,667,950 

14,a55,293  I    190;j 198,488,940 

15,016.467 


Quantity. 


I, 


Value. 

Dollars. 
15,00.1,332 
15,220,426 
16,686,284 
17,059,622 
18,466,995 
18,860,836 
18,426,170 
19,482,770 
20,364,628 
21,202,401 
21,690,560 
24,548,582 
2r.,:i08,406 
26, 745, 150 
30.702,575 
.32,201,545 
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POULTRY   SOCIETIES. 

In  recent  years  the  English  have  begun  to  organize  poultry  societies 
according  to  the  Danish  system.  The  National  Poultry  Organization 
Society  came  into  existence  in  1898  for  the  purpose  of  encouraging 
the  poultry  industry  in  the  country  and  of  establishing  a  system  more 
in  accordance  with  the  requirements  of  modern  conditions.  The  soci- 
ety has  issued  a  series  of  leaflets  to  disseminate  information  about 
poultry  and  to  give  advice  regarding  the  choice  of  breeds,  the  forma- 
tion of  branches  and  collecting  depots,  the  methods  of  rearing,  and 
marketing  the  produce.  In  May,  1903,  there  were  in  England  eight 
branches  and  twenty-four  collecting  depots,  with  a  membership  of 
2,217.  At  that  time  there  was  but  one  branch  in  Scotland  and  none 
in  Wales. 

PER  CAPITA  CONSUMPTION. 

The  Agricultural  Statistics  of  the  Board  of  Agriculture  for  1902 
prints  a  table  giving  the  per  capita  consumption  of  imported  eggs  in 
the  United  Kingdom  from  1882  to  1902,  which  is  reproduced  here. 
According  to  this  the  per  capita  consumption  has  more  than  doubled 
in  the  last  twenty  years.  As  Ireland  is  not  an  importer  of  foreign 
eggs,  it  should  not  be  included  in  this  table,  and  this  would  raise  the 
per  capita  consumption  for  the  rest  of  the  Kingdom. 

Per  capita  consumption  of  imported  eggs  in  the  United  Kingdom^  18S2  to  1902, 


Year. 

Number. 

Year. 

Number. 

Year. 

Number. 

1882 

23 

1889 

30 

1896 

40 

1883 

27 

1890 

33 

1897 

42 

1884 

28 

1891 

34 

1898 

43 

1885 

28 

1892 

35  1899 

48 

1886 

29 

1893 

34  1  1900 

49 

1887 

30 

1894 

37  1  1901 

49 

1888 

31 

1895 

39 

1902 

54 

IMPORTS  OF  I*OULTRY. 

A  glance  at  the  census  of  1885  shows  that  the  stock  of  poultry  in 
Great  Britain  can  not  feed  the  large  population  of  the  Kingdom;  nor 
does  the  small  surplus  from  Ireland  suffice  for  this  purpose.  The  im- 
ports into  Great  Britain  have  increased  year  by  year — from  $1,712,463 
in  1886  to  §5,850,934  in  1903.  The  largest  imports  before  1899  came,  in 
order  of  importance,  from  France,  Belgium,  Russia,  and  Holland,  and 
since  that  time  from  France,  Belgium,  Russia,  and  the  United  States. 
The  imports  from  France  have  been  large  and  steady,  valued  at 
$989,870  in  1886  and  $1,241,699  in  1903.  Except  for  the  last  year 
these  are  the  largest  from  any  single  country.  The  exports  from 
Belgium  are  in  part  reexports  from  Italy  and  elsewhere.  Russian 
exports  to  Great  Britain  have  gradually  grown  from  $88,891  in  1896 
to  $1,577,169  in  1903,  when  the}'  surpassed  those  of  any  other  country. 
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In  the  last  four  years  the  imports  of  poultry  from  the  United  States 
have  figured  largely,  rising  from  $756,741  in  1900  to  $1,139,087  last 
year. 

Values  of  poultry  and  game  imported  into  the  United  Kingdom  ^  1886  to  J  90S. 

1886 $1,712,463 

1887 1,995,722 

1888 1,963,812 

1889 2,;«)2,794 

1890 2,422,821 

1891 2,223,888 

1892 2,839,262 

1893 2,817,504 

1894 2,340,222 

1895 2,945,011 

1896 3,433,209 

1897 3,556,073 

1898 3,102,355 

1899 3,821,a33 

1900 4,915,961 

1901..... • 4,772,854 

1902 5,153,837 

1903 5,850,934 

IREIiANB. 

'    WOBK  OF  THE   CX)NGE8TED   DISTRICTS  BOARD. 

Ireland  is  a  grain-producing  country  and  seems  always  to  have  had 
a  considerable  number  of  poultry.  From  the  annual  census  taken  by 
the  Royal  Irish  Constabulary  and  Metropolitan  Police,  it  appears  that 
the  number  of  poultry  has  grown  from  11,159,002  in  1870  to  15,276,128 
in  1891  and  to  18,153,714  in  1903.  But  an  important  change,  which 
does  not  appear  from  these  figures,  is  that  the  quality  has  been 
improved;  that  well-nigh  the  entire  stock  of  poultry,  which  was  not 
very  productive,  has  been  replaced  by  better  breeds.  This  silent 
transformation  has  been  brought  about  mainly  by  two  organizations. 
Of  course,  in  Ireland  as  in  other  countries,  the  individual  poultry 
breeders  have  often  done  good  work  and  thus  contributed  to  the  gen- 
eral progress,  but  an  enumeration  of  these  would  lead  us  into  greater 
detail  than  is  the  purpose  of  this  article. 

Passing  by  these  individual  poultry  breeders,  the  organization  that 
first  entered  the  field  was  the  '^  Congested  Districts  Board  "  appointed 
in  1891  to  continue  for  twenty  years  and  thereafter  until  Parliament 
shall  otherwise  determine.  The  board  was  to  consist  of  ten  memlxn's 
and  its  object  was  to  improve  the  congested  districts,  which  were 
defined  as  follows: 

Where  at  the  commencement  of  this  act  more  than  20  per  cent  of  the  population 
of  a  county  live  in  electoral  divisions  whose  total  ratable  value  divided  l)y  the  num- 
ber of  the  population  gives  a  sum  of  less  than  £1  10a.  for  each  individual,  those  divi- 
sions shall  form  a  separate  county  known  as  "  congested  districts  county." 
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Numbers  of  poultry  in  Ireland  for  a  series  of  years. 


Year. 

Chickens. 

Turkeys. 

Geese. 

Ducks. 

ToUl.a 

1871 

11,717,182 

1872 ' 

11.737.529 

1873 

11.863,155 

1874 

12,068,375 

1876 1 

12.139,138 

1876 ' 

13, 618, 500 

1877 '-     ---    

13, 566, 083 

1878 

13,711.174 

1879 

13, 782, 835 

1880 



13. 430, 182 

1881 

13,972.4-26 

1882  *»  .              .         .         .            

13  998,651 

1889 

14,856,517 

1890 '  -  - -  - 

15, 408, 428 

1891 

1892 

1893 

9,289,925 
9,422,946 
9,978,278 
10,248.280 
10,515,291 
11,339,813 
11,054,561 
11.641,5<H 
12,086,5H4 
12,403,743 
12.679,913 
12,681.227 
12, 529, 473 

932,569 
950.674 
1.031,928 
1,011,591 
1,001,818 
1,090,539 
1,070,705 
1.070,705 
1,120,464 
1,108,632 
1,124,795 
1,038,472 
959,787 

2,117,295 
2,115,828 
2,177,227 
2.082.005 
2,026.»43 
2, 142, 18<) 
2,022,725 
2,022,725 
2,011,286 
2,007,673 
1,962,161 
1,836,195 
1,768,613 

2,876,754 
2, 846, 133 
2,909,252 
2,838,071 
2,827,044 
2,973.233 
2,  W8,  %9 
2,948,969 
3,014,607 
3,027,040 
3,040,897 
2.947,813 
2, 895,  Ml 

15,276,128 
15.335,749 
16. 097, 461 

1894 

16,180,601 

1895 

16, 369, 525 

1896 

17,537.570 

1897 

17,777,248 

1898 

17.C81.9ti0 

1899 

18.233,520 

1900                 

18,  M7. 307 

1901 

18,810,717 

1902 

1903 

18,504,324 
18,153,714 

nThe  totals  in  this  table  do  not  always  a^rce  exactly  with  the  sum  of  the  other  columns,  as  they 
are  later  and  revised  figures. 
bDoes  not  include  the  poultry  of  counties  Clare  and  Limerick. 

In  the  first  report  of  the  board  submitted  in  1892  eighty-four  con- 
gested districts  are  given,  covering  an  area  of  3,608,569  acres  and 
including  a  population  of  649,516.  Roughly  speaking,  these  districts 
are  situated  in  the  northwestern,  western,  and  southwestern  parts  of 
the  island,  including  the  counties  of  Donegal,  Leitrim,  Sligo,  Roscom- 
mon, Mayo,  Galway,  Clare,  Kerry,  and  Cork.  Parliament  placed  the 
income  from  certain  sums  of  money  at  the  disposal  of  the  board  and 
empowered  it  to  take  such  steps  as  it  thought  proper  for  improving  the 
congested  districts  in  connection  with  agriculture,  forestry,  live  stock, 
poultry,  etc.  As  practically  all  the  inhabitants  of  congested  districts 
in  Ireland  are  in  possession  of  small  plots  of  ground,  the  development 
of  agriculture  and  the  improvement  of  live  stock  and  poultry  are  of 
primary  importance.  We  shall  deal  only  with  the  last  subject — an 
industry,  perhaps,  which  more  than  any  other  affected  the  poorest 
class  of  '' occupiers."  The  intention  of  the  board  is  not  so  much  to 
provide  relief  work  as  permanently  and  materially  to  develop  the 
trade  and  industries  of  the  localities  where  it  operates;  and  it  was  rec- 
ognized that  in  point  of  importance  the  poultry  industry  comes  next 
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only  to  the  dairying  industry,  and  that  as  an  industry  for  small  farm- 
ers or  cottagers  it  is  second  to  no  other. 

EFFORTS  TO   IMPROVE  THE   BREBD8   OF  POULTRY. 

The  board  soon  found  that  the  poultry  was  of  inferior  breeds  and 
they  set  about  an  improvement.  As  the  income  at  the  disposal  of  the 
board,  if  divided  among  the  families  in  question,  would  have  amounted 
to  only  a  few  shillings  each,  it  seemed  that  some  plan  should  be 
devised  which  would  afford  instruction  and  opportunities  rather  than 
money  for  those  who  were  willing  to  struggle  to  improve  their  condi- 
tion. Working  under  new  conditions,  it  was  not  an  easy  matter  to 
hit  upon  the  best  plan  at  the  start. 

Elarly  in  1892  the  board  began  to  distribute  purebred  cockerels  to 
the  cottagers  in  exchange  for  their  male  birds.  During  the  first  ye^r 
581  cockerels  of  the  Langshan,  Black  Minorca,  White  Leghorn,  and 
Plymouth  Rock  breeds  were  bought  and  distributed.  The  attempt 
was  made,  so  far  as  practicable,  to  confine  one  breed  to  each  district. 
The  Black  Minorcas  and  Plymouth  Rocks  showed  the  best  results,  so 
these  breeds  only  were  sent  out  the  following  year. 

The  board  tried  to  show  the  country  folk  the  benefit  of  keeping 
good  breeds  of  laying  and  table  poultry,  but  unfortunately,  as  in  the 
case  of  cattle  and  horses,  the  prat^tice  of  the  people  too  generally  was 
to  send  all  the  good  birds  to  market,  keeping  none  for  breeding  pur- 
poses. They  did  not  at  first  see  the  value  of  the  new  and  imported 
breeds,  for,  neglected  and  left  to  themselves,  these  breeds  often  failed 
to  thrive  or  even  to  do  as  well  as  the  old  Irish  hen.  Disease  broke  out 
among  them  and  many  died  when  they  came  into  the  hands  of  people 
who  did  not  know  how  to  take  care  of  the  more  highly  cultivated 
breeds. 

In  1893  the  board  employed  an  expert  to  select  and  bu}^  the  breeds 
suited  to  the  different  localities,  so  that  the  1,200  cockerels  and  pul- 
lets distributed  this  year  fared  somewhat  better.  In  places  where  dis- 
ease ravaged  severely,  the  Indian  Runner  duck,  as  being  better  suited 
to  the  localities  than  chickens,  was  introduced  in  great  numbers;  they 
proved  more  prolific  layers  than  the  chickens  and  continued  free  from 
the  disease. 

As  the  plan  of  distributing  birds  proved  rather  expensive  and  not 
altogether  successful,  the  board  in  1893  adopted  the  plan  of  exchang- 
ing the  eggs  of  purebred  chickens  for  those  of  the  common  kinds, 
paying  the  distributor  Id.  for  each  egg  he  exchanged.  As  centers  of  " 
distribution,  one  or  two  farmera  in  a  district  obtained  from  the  board 
from  20  to  30  pullets  and  a  suitable  number  of  cocks  on  condition  that 
they  exchange  the  eggs  of  the  purebred  fowls  for  an  equal  number  of 
the  common  kind  during  the  months  of  February,  March,  April,  and 
May.     As  compensation,  they  received  from  the  board  Id.  for  each 
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egg  SO  given  out.  In  1901  the  board  reduced  the  compensation  to  a 
half-penny  per  egg;  and  in  case  of  poultry  farms  to  be  established  in 
the  future  it  allowed  the  farmers  to  exchange  the  eggs  of  purebred 
chickens  at  their  full  value  in  common  eggs  or  to  sell  them  at  a  rate 
not  to  exceed  a  maximum  price  fixed  by  the  board.  If  they  complied 
with  the  conditions  of  the  management  the}'  received  in  addition  each 
year  a  cash  bonus. 

These  farms  gradually  increased  in  number — from  7  in  1892  to  30 
in  1896,  65  in  1898^  and  107  in  1901 — and  the  number  of  eggs  exchanged 
rose  from  some  50,000  during  the  sitting  season,  about  1897,  to  130,635 
in  1901. 

Some  of  the  farms,  however,  engaged  partly  or  altogether  in  raising 
ducks  to  suppl}'  damp  and  exposed  places  where  the  imported  breeds 
of  chickens  were  not  hardy  enough.  Thus,  in  1891,  53  farms  distrib- 
uted eggs  of  fowls  and  ducks,  17  distributed  eggs  of  fowls  only,  and 
37  of  ducks  only.  From  June,  1896,  down  to  the  present  time  the 
board  has  employed  an  expert  to  visit  the  farms  at  regular  intervals 
and  superintend  all  the  operations  connected  with  this  industry.  It  is 
worthy  of  note  that  this  expert  was  a  lad3\  The  sisters,  also,  in  sev- 
eral convents  became  interested  and  eagerly  took  up  the  work  of  teach- 
ing the  peasantry  better  methods  of  poultry  raising. 

ESTABLISHMENT  OF   PLANT   FOR  FATTENING    POULTRY. 

In  1897  the  board  established  at  Carrigart,  County  Donegal,  a  plant 
for  fattening  poultry.  It  was  not  successful  at  first  and  soon  closed 
on  account  of  unsatisfactory  management,  but  afterwards  under  expert 
guidance  it  proved  useful  and  even  showed  a  handsome  annual  profit. 
Although  its  principal  business  was  to  buy  poultry  from  the  neigh- 
boring farmers  and  cottagers,  and  to  fatten  and  export  it  to  Scotland 
and  England,  it  also  distributed  eggs  in  the  neighborhood.  Thus  in 
1899  and  1900  the  plant  marketed  8,274  fowls,  218  ducks,  186  geese, 
192  turkeys,  and  distributed  3,000  eggs  of  purebred  poultry. 

Although  much  of  this  work  lacked  the  thoroughness  and  system  it 
afterwards  acquired  under  the  cooperative  societies,  it  contributed  its 
share  to  the  final  success  of  the  poultry  industry  in  Ireland. 

COOPERATION   ESTABLISHED. 

The  second  impetus  to  the  poultry  development  in  Ireland  came  from 
the  cooperative  movement.  This  may  be  said  to  have  had  its  begin- 
ning at  the  Congress  at  Glasgow,  when  the  Cooperative  Union  of 
Great  Britain  decided  to  spend  a  sum  of  money  to  promote  coopera- 
tion in  Ireland.  This  union  sent  an  agent  to  Munster  to  organize 
cooperative  dairy  societies  in  order  that  they  might  serve  as  a  prac- 
tical illustration  of  the  benefits  of  cooperation.  The  experiment  was 
so  successful  that  as  early  as  1893  there  w^ere  thirty  cooperative  dairy 
societies. 
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THE  IRISH   AGRICUI.TURAL  ORGANIZATION   80CIETT. 

In  the  following  3'e^r  the  Irish  Agricultural  Organization  Society 
was  formed  with  the  general  object  of  promoting  agricultural  organi- 
zations for  any  pui-pose  that  might  seem  beneficial,  and  to  counsel  and 
advise  those  engaged  in  agricultural  pursuits.  Men  of  all  creeds  and 
parties  joined  and  undertook  to  supply  funds  for  a  five  years'  experi- 
ment. The  society  rapidly  grew  in  public  favor  and  has  been  the 
means  of  bringing  many  advantages  within  the  reach  of  the  poorer 
members  of  the  rural  community.  Its  popularity  was  such  that  when 
the  first  term  expired  it  was  voted  to  continue  the  work  for  another 
five  years,  and  it  sends  out  special  experts  to  organize  the  several  kinds 
of  societies — dairy,  agricultural,  rural  banks,  home  industries,  poultry, 
bee  keepers,  etc. 

Besides  carrying  on  the  work  of  practical  organization,  the  society 
prints  and  sends  out  numerous  leaflets,  and  publishes  a  weekly  paper 
and  an  annual  report. 

The  funds  necessary  for  doing  this  work  for  Ireland's  rural  indus- 
tries have  come  from  the  annual  fees  and  direct  contributions  of  the 
affiliated  societies  and  from  subscriptions  and  donations  of  wealthy 
friends  of  the  movement  on  both  sides  of  the  Atlantic.  The  sum  of 
about  $160,000  that  has  been  expended  by  the  society  in  the  last  seven 
years  is  estimated  to  have  resulted  in  an  added  gain  of  about  $5,000,000 
to  the  industry  of  the  associated  farmers,^  besides  developing  the  ener- 
gies and  business  capacity  of  the  people.  Not  the  least  of  the  benefits 
arising  from  cooperation  was  the  improvement  of  the  Irish  them- 
selves; they  learned  to  work  together  and  exchange  ideas  among 
themselves;  they  discussed  and  familiarized  themselves  with  business 
and  agricultural  methods,  and  in  this  way  became  better  farmers,  bet- 
ter business  men,  and  better  citizens.  While  the  politicians  declaimed 
against  landlordism  and  saw  the  salvation  of  the  country  in  political 
measures  only,  the  friends  of  cooperation  showed  that  the  aboli- 
tion of  rents  could  not.  make  their  farms  more  productive  nor  raise  the 
price  of  their  produce.  Foreign  competition  has  rendered  the  position 
of  Ireland  precarious  even  in  the  home  markets.  Modern  principles 
had  revolutionized  the  methods  of  production  elsewhere,  but  the  Irish 
remained  stationary  and  clung  to  antiquated  ways.  The  only  thing  to 
do  was  to  adopt  up-to-date  methods  and  try  to  regain  their  lost 
advantages.  Their  attention  was  called  to  the  remarkably  prosperous 
condition  of  Denmark,  where  cooperation  had  had  full  scope.  Their 
proximity  to  the  great  markets  should  inspire  the  Irish  with  hope  of 
even  greater  success  than  the  Danes  enjoyed. 

<>Aimaal  report,  Irish  Agricultural  Organization  Society,  1902,  Appendix  III. 
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ESTABLISHMENT  AND  OROWTH  OP  POULTRY  SOCIBTIBB. 

Soon  other  forms  of  cooperation  were  taken  up,  and  in  1898  the 
first  cooperative  poultry  societies  were  organized,  and  several  agricul- 
tural societies  went  into  the  same  line  of  work.  In  the  beginning 
they  wisely  decided  to  confine  their  operations  to  the  sale  of  eggs  and 
not  to  take  up  for  the  time  the  more  difficult  work  of  fattening  and 
preparing  poultry  for  the  market.  In  the  course  of  time  they  found 
that  a  society  could  work  to  greater  advantage  on  an  extended  scale, 
and  so  the  societies  that  were  started  in  1902  have,  as  a  rule,  a  wider 
area,  a  larger  capital,  a  larger  membership,  and  a  larger  business 
than  most  of  the  societies  formed  prior  to  that  time. 

The  fifty-six  cooperative  societies  for  the  raising  of  poultry  and  the 
sale  of  eggs  are  situated  in  the  following  nineteen  counties: 


County. 


Donegal 

Londonderry 

Antrim 

Tyrone 

Fermanagh . . 

SUgo 

Mayo 

Galway 

Cavan 

Westmeath... 
Monaghan . . . 


Number 
of  socl- 
eticM. 


Cx>unty. 


4      KingB 

3  I  Wicklow 

8  I   Waterford 

4  I  Cork 

3  '   Kerry 

11   I  Limerick 

2  j  Kilkenny 

4  I  Clare 


Total. 


Number 
of  soci- 
eties. 


66 


These  societies  are  formed  for  the  purpose  of  improving  the  breeds 
of  chickens  and  to  enable  the  farmers  to  get  a  remunerative  price  for 
their  products  by  finding  openings  for  the  sale  of  eggs  and  poultry. 
The  shares  are  5s.  each,  and  the  farmer  must  take  one  share  for  every 
25  chickens  in  his  possession. 

The  growth  of  these  societies  in  number  and  volume  of  business 
appears  from  the  following  table: 


Year. 


1S98. 
1899. 
1900. 


Number 

of 
societies. 

3 
16 
21 


Value  of 

busincHK. 


838,698 
46,110 


Year. 

Number 

of 
societies. 

Value  of 
business. 

1901  . . . 

29 
31 
56 

S81, 120 
145.576 

1902 

1903 - 

The  volume  of  business  grew  regularly  from  §38,698  in  1899  to 
$145,576  in  1902.  Thus  it  appears  that  the  business  of  the  societies 
in  1902  was  twice  as  large  as  that  of  1901.  more  than  three  times  as 
large  as  that  of  1900,  and  nearly  four  times  as  large  as  that  of  1899. 
This  business  refers  only  to  societies  registered  as  ""poultry  societies" 


Digitized  by 


Google 


POULTRY   AND   EGGS   IN   EUROPEAN   COUNTRIES.  31 

and  leaves  out  of  account  the  trade  in  eggs  and  poultry  done  by  agricul- 
tural or  dairy  societies.  The  business  of  one  of  these  societies  alone — 
that  of  Windgap— amounted  in  1902  to  $6,326. 

It  is  encouraging  to  note  that  the  membership  as  well  as  the  busi- 
ness of  the  poultry  societies  has  grown  from  year  to  year.  In  1902 
the  31  societies  had  a  membership  of  5,906. 

ORGANIZATION   AND   METHODS   OP   PROCEDURE. 

The  Irish  Agricultural  Organization  Society  has  adopted  the  follow- 
ing mode  of. procedure  in  establishing  local  poultry  societies:  First  of 
all  the  organizers  distribute  leaflets  showing  the  advantages  of  coop- 
eration and  urging  the  farmers  to  form  organizations.  These  leaflets 
are  sometimes  in  the  form  of  questions  and  answers,  and  often  lighted 
up  with  quaint  flashes  of  Irish  humor. 

LOCATION  OF  CENTRAL  STATION. 

When  a  society  has  been  formed  the  Irish  Agricultural  Organization 
Society  sends  an  expert  to  give  advice  as  to  where  to  locate  the  central 
station.  It  is  essential  that  this  be  within  easy  access  of  a  I'ailway  and 
at  the  same  time  "central  and  convenient  to  the  district  embraced  by 
the  society.  If  possible  it  should  either  be  a  seaport  town  or  a  station 
on  a  main  line  of  railway,  from  which  through  rate  can  be  had  to 
markets  in  Great  Britian. 

SUITABLE  BUILDINGS. 

If  old  buildings  are  not  available  a  two-story  building  is  erected, 
with  an  earth  floor,  about  40  by  20  feet.  The  material  is  sometimes 
stone  or  brick,  but  more  often  galvanized  iron  sheets  lined  with  thin, 
matched  boarding.  The  upper  story  is  divided  into  two  rooms — a 
small  one,  20  by  10  feet,  to  be  used  for  a  committee  room,  and  a  large 
storeroom  for  wood,  straw,  wood  wool,  and  other  packing  materials. 
On  the  lower  floor  a  small  space  is  reserved  for  the  office,  and  in  the 
remainder  the  eggs  are  tested,  crated,  and  packed,  and  the  poultry 
killed,  plucked,  dressed,  and  packed. 

In  addition  to  the  main  building,  there  are  usually  smaller  sheds  for 
housing  the  horses  and  sheltering  the  poultry  that  are  fattened.  The 
society  must  necessarily  have  one  or  more  horses,  with  completer  sets 
of  harness  and  light  vans  for  collecting  the  eggs  and  poultry 'and  con- 
veying them  to  the  railway  stiition  or  steamboat;  an  oil  cover  for  each 
van;  several  sets  of  scales  and  weights;  testing  and  grading  machines; 
a  set  of  plain  carpenter's  tools;  a  set  of  stencils  and  branding  instru- 
ments; and  a  set  of  account  books. 

BRANCH   DEPOTS  FOR  COLLECTING  EOGS. 

In  connection  with  the  central  station  there  should  be  established  a 
certain  number  of  branches,  or  collecting  depots.     Five  or  six  will 
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probably  be  sufficient  to  begin  with.  They  ought  to  be  within  carting 
distance  of  the  central  station,  as  local  rates  on  railways  for  short  dis- 
tances are  high.  All  that  is  needed  at  local  depots  is  a  set  of  scales 
and  weights.  Here  the  eggs  are  placed  in  large  boxes  with  pasteboard 
compartments  and  forwarded  to  the  central  station. 

METHODS  OP  COLLECTING. 

A  man  who  is  thoroughly  familiar  with  the  neighborhood  is  employed 
to  take  charge  of  a  horse  and  van.  He  works  seventy  hours  a  week 
and  collects  twice  a  week  on  each  round.  He  blows  a  horn  at  frequent 
and  regular  intervals  to  give  warning  of  his  approach,  in  order  that 
the  eggs  may  be  in  readiness  when  he  arrives.  When  the  lanes  and 
byways  are  badl}-^  kept  and  it  is  difficult  to  drive  to  the  cottages,  chil- 
dren usually  bring  the  eggs  to  the  main  road.  The  collector  weighs 
the  eggs  and  pays  for  them  at  the  current  price  for  the  day,  and  hands 
the  producer  a  duplicate  statement  of  the  transaction  as  a  check  to  his 
claim  on  the  dividends  at  the  end  of  the  year.  The  collector  must  be 
careful  not  to  accept  dirty  eggs  or  he  will  have  to  bear  the  loss  in 
deductions  made  from  his  wages. 

As  the  collectors  carry  no  testing  apparatus  with  them,  they  can 
judge  of  the  age  of  the  eggs  only  by  the  appearance  of  the  shells,  but 
by  experience  they  soon  become  so  expert  in  this  that  a  stale  or  bad 
egg  seldom  escapes  their  notice.  Each  egg,  however,  has  the  number 
of  the  producer  stamped  on  the  end,  so  that  a  bad  egg  can  always  be 
traced  to  the  one  who  sells  it.  In  the  evening  the  collector  surren- 
ders at  the  station  with  his  load  of  eggs  the  register  of  his  purchases 
and  the  balance  of  his  cash  for  the  day,  and  takes  home  with  him  a 
new  supply  of  boxes,  straw,  and  cash,  and  a  new  register,  so  as  to  be 
able  to  make  an  early  start  the  next  day.  At  the  station  the  eggs  are 
weighed  again  at  the  earliest  opi>ortunity  in  order  to  ascertain  whether 
the  weight  agrees  with  the  sum  paid  out,  and  the  register  of  each 
individual  sale  is  credited  to  the  members  on  the  books  of  the  society. 

THE -SORTING  OF  EGGS. 

The  Qf^gs  are,  in  the  first  place,  graded,  or  sorted,  into  three  classes, 
according  as  they  weigh  13^,  15,  or  17  pounds  per  great  hundred  (10 
dozens).  As  the  breeds  improve  the  eggs  become  larger.  The  new 
system  of  buying  eggs  by  weight  instead  of  by  the  dozen  has  brought 
about  this  rational  change.  At  Mallow,  where  there  is  a  large  coop- 
erative poultry  society,  50  per  cent  of  the  eggs  in  1899  weighed  13i 
pounds,  30  per  cent  weighed  15  pounds,  and  20  per  cent  weighed  17 
pounds  per  great  hundred.  Four  years  later  30  per  cent  weighed 
14  pounds,  30  per  cent  weighed  16  pounds,  and  20  per  cent  weighed 
17  pounds.  It  is  obvious  that  a  dozen  eggs  of  large  size,  if  sold  by 
weight,    bring  more    money  and   entitle  the  producer  to  a  larger 
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share  in  the  annual  dividends  than  the  same  number  of  small  ones. 
So  long  as  small  eggs  brought  the  same  price  as  large  ones  there  was 
no  inducement  to  market  large  ones,  but  as  soon  as  the  trade  put  a 
premium  on  large-sized  eggs  it  became  profitable  to  have  better  breeds 
of  fowls  for  egg  production.  The  demand  for  large  eggs  is  now  so 
great  that  a  great  hundred  of  17  pounds  will  sometimes  command 
fancy  prices,  and  often  run,  especially  in  the  winter,  as  high  as  |1 
above  eggs  weighing  14  pounds  per  great  hundred. 

The  eggs  are  graded  and  placed  with  the  thick  end  up  on  perforated 
trays  ready  for  the  testing  machine.  This  testing  appamtu.*)  consists 
merely  of  a  tin-lined  box,  at  the  bottom  of  which  is  a  light.  As  the 
trays  are  placed  on  top  the  light  shines  through  the  fresh  eggs,  while 
the  old  and  stale  ones  appear  dark  and  cloudy.  At  this  time  the  stamp 
of  the  society  is  placed  on  each  egg. 

MITTHODS  OK  PACKING   AND  SHIPPING. 

The  British  trade  requires  that  the  eggs  shall  be  shipped  in  non- 
returnable  cases,  each  case  holding  three,  six,  or  twelve  long  hundreds.^ 
Still,  packers  are  advised  not  to  put  over  six  hundred  in  a  box  and  to 
have  a  partition  in  the  middle,  for  cases  that  are  too  heavy  often  break 
during  shipment.  The  cheapest  and  lightest  kinds  of  woods,  there- 
fore, are  used  for  cases,  such  as  deal,  poplar,  or  lime.  The  boards  are 
sawexi  at  local  mills  to  the  exact  dimensions  required  for  boxes  and 
stored  at  the  stations.  The  cases  are  nailed  together  as  they  are 
needed.  For  packing,  either  straw  or  wood  wool  is  used.  The  best 
straw  is  that  of  oats,  but  barley  straw  is  sometimes  used.  The  wood 
wool  is  made  from  one  of  the  soft,  resinous  kinds  of  deal  or  fir. 
Before  using,  the  rosin  is  removed  and  the  packing  material  is  made 
clean  and  dry  so  as  not  to  injure  or  impart  an}'  odor  to  the  eggs.  The 
eggs  are  packed  in  layers,  with  straw  or  wood  wool  between.  Each 
case  contains  but  one  grade  of  eggs. 

On  the  lids  are  placed  the  following  marks:  ^' Irish  eggs,"  "With 
care,"  ''This  side  up,"  "  Keep  dry,"  and  on  the  ends  are  branded  the 
number  of  long  hundreds  and  the  net  weight  above  the  words  "New- 
laid  Irish  eggs."  The  case  is  now  ready  to  be  turned  over  to  the 
railway  or  steamship  company-  for  shipment  to  (xreat  Britain. 

TRANSFORMATION    DUE   TO   POULTRY   SOCTIETIES. 

t'ONDITIONM    BKFORK  OHllANIZATION    OF    POULTRY    SOCIJ<mBS. 

Before  the  advent  of  the  poultry  societies  the  poultry  industry  in 
Ireland  was  in  no  better  condition  than  in  many  other  countries  where 
the  chickens  are  left  to  shift  for  themselves.  The  farmers  were  satis- 
fied to  sell  small  eggs  and  scrawny  spring  chickens  to  the  local  dealers 

«  A  long  hundred  is  used  in  Ireland  for  great  hundred=120  eggs. 
7774— No.  66-04 3 
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at  low  prices.  As  little  or  no  attention  was  given  to  the  matter  of 
having  goo4  breeds,  and  the  chickens  were  often  kept  until  they  were 
ten  yesLTS  old,  they  did  not  lay  over  one  hundred  eggs  a  year.  Not 
hatched  at  the  right  season  nor  properly  cared  for,  they  did  not  lay  in 
winter  when  the  price  was  high.  When  the  price  was  rising  the 
housewife  held  the  eggs  as  long  as  she  dared  for  the  sake  of  the  extra 
gain  and  then  sold  them  to  what  are  called  '*  higglers,"  or,  in  Ireland, 
"egglers."  The  dealers  held  them  still  longer  and  sent  them  dirty 
and  unselected  to  the  British  market  in  musty  straw  and  in  cases  that 
had  crossed  the  Channel  more  than  once  before  with  various  contents. 
No  wonder  many  an  Irishman  was  puzzled  to  know  what  became 
of  those  eggs  when  they  had  reached  this  well-seasoned  state.  The 
situation  became  such  that  the  Irish  eggs,  compared  with  eggs,  from 
the  Continent,  appeared  in  an  unfavorable  light  and  brought  the 
lowest  price  on  the  British  market. 

CHANOE   IN    METHODH   OF   PACKING    DBMANDKD. 

In  1898  matters  came  to  a  crisis,  when  the  merchants  of  Liverpool 
and  Glasgow,  who  had  before  handled  Irish  eggs,  gave  notice  by  cir- 
cular that  after  a  certain  date  they  would  buy  only  fresh  eggs  packed 
in  dry,  clean  straw  or  wood  wool  and  in  nonreturnable  cases,  such  as 
were  used  in  the  continental  trade.  The  exporters,  who  could  only 
gain  by  the  change,  sided  with  the  merchants,  but  the  farmers'  wives 
continued  as  before  to  keep  their  eggs  until  the}^  had  a  goodly  number 
on  hand.  This  bad  habit  came  near  ruining  an  industr}^  which  other- 
wise proved  profitable  to  the  country.  The  merchants  refused  to 
yield,  as  they  could  get  what  they  needed  from  a  half  dozen  countries, 
and  had  given  the  Irish  this  opportunity  in  order  that  they  might 
compete  with  the  foreign  imports. 

PRBHBNT  CONDITION   OF  THB   POULTRY    INDUHTRY. 

What  the  poultry  business  or  the  egg  trade  of  Ireland  has  been  dur- 
ing the  last  years  can  only  be  estimated,  as  there  are  as  yet  no  avail- 
able statistics  on  the  subject.  From  the  figures  already  given  we 
see  that  the  egg  trade  of  Ireland  does  not  mnk  with  that  of  Denmark, 
but  that  a  great  improvement  has  been  accomplished  is  evident,  and 
the  interest  shown  in  the  work  as  well  as  the  nearness  of  the  country 
to  the  gre^t  markets  justifies  the  belief  that  it  is  destined  to  grow. 

INSTKUCTION   IN    POULTRY  KEEPING. 

In  the  winter  of  1902  courses  of  instruction  in  the  pi*actieal  manage- 
ment of  poultry  societies  were  given  at  Dunboc,  County  Kerry,  and 
at  Dervock,  County  Antrim.  These  were  preliminary  courses,  and 
intended  to  satisfy  the  urgent  demand  for  managers  of  newly  formed 
poultry  societies.    The  following  year  the  department  of  agriculture 
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and  technical  instruction  for  Ireland  gave  a  special  course  of  instruc- 
tion in  poultry  keeping  at  the  Albert  Agricultural  College,  Glasnevin, 
County  Dublin.  This  course  was  designed  for  young  men  and  women 
wishing  to  obtain  a  practical  training  in  poultry  keeping  or  to  qualify 
themselves  as  itinerant  instructors  in  poultry  keeping.  In  order  to 
facilitate  this  instruction,  poultry  runs,  on  which  are  represented  the 
pure  breeds  of  fowl,  have  been  provided.  Furthermore,  the  depart- 
ment has  announced  that  for  the  year  1903-04  it  is  prepared  to  approve 
of  the  appointment  of  at  least  one  instructor  for  each  county  of  Ire- 
land, provided  a  suitable  one  can  be  obtained.  It  outlines  at  the  same 
time  the  general  plan,  limits  the  pay,  and  prescribes  the  duties  of  the 
instructors.  This  scheme  of  the  department  is  published  herewith  in 
full: 

SCHBMB  KOK  KnC\)URAGING  ImPROVKMBNT  IN  THK  PoULTRY-KbKPJNO  INDUSTRY,  1903-04. 

1.  The  department  ia  prepare<l,  provided  a  suitable  instructor  in  poultry  keeping 
can  be  obtained,  to  approve  of  the  appointment  of  at  least  one  such  person  for  each 
county  in  Ireland. 

2.  The  department  will,  as  far  as  possible,  assist  county  committees  in  obtaining 
an  instructor  by  supplying  the  names  of  persons  qualified  for  the  post. 

3.  Unless  in  exceptional  circumstances  the  remuneration  of  the  instructor  shall 
not  exceed  £2  [$9.73]  per  week,  in  addition  to  expenses  of  locomotion,  which  include 
8e(X)nd-cla88  railway  fare,  fear  hire  when  necessary,  or  a  bicycle  allowance  of  2d. 
[4  cents]  per  mile  in  lieu  thereof. 

4.  The  appointment  of  the  instructor  shall  he  deteniiinable  at  any  time  by  four 
weeks*  notice  in  writing  on  either  side. 

6.  It  will  be  the  duty  of  the  instructor  to  deliver  courses  of  lectures  on  poultry 
keeping,  including  the  selection  of  bree<ls,  the  hatching  and  rearing  of  chickens,  the 
feeding  and  housing  of  poultry,  and  the  marketing  of  the  produce;  to  visit  poultry 
runs  and  g^ve  such  advice  as  may  be  desired  by  poultry  keepers;  to  inspect  the  egg- 
distribution  stations  referred  to  in  clause  12;  to  report  to  the  department  and  to  the 
county  committee  regarding  the  progress  of  his  or  her  work  as  may  be  required,  and 
generally  to  give  his  or  her  whole  time  towards  promoting  improvement  in  i>oultry 
keeping  in  the  county. 

6.  For  this  purpose  the  county  should  be  divided  into  (lircuitH,  each  comprising 
not  less  than  five  centers.  The  instructor  should  work  for  at  least  four  weeks  in 
each  circuit,  and  deliver  one  lecture  \)er  wt»ek  at  each  center  during  that  time.  The 
instructor  will,  when  invited  to  do  so,  visit,  either  on  the  day  of  the  lecture  or  on 
the  following  day,  any  of  the  poultry  runs  in  the  neighborhood,  and  give  such  infor- 
mation on  poultry  keeping  as  the  circumstances  of  the  case  may  suggest. 

The  county  committee  alone  are  responsible  for  the  selet^tion  of  the  centers  and 
the  arrangement  of  lectures.  No  work  of  this  nature  should  be  undertaken  by  the 
instructor,  though  it  is  desirable  that  he  or  she  should  ])e  consulted. 

7.  It  will  be  the  duty  of  the  county  committee  to  selwt  centers,  at  which  the  lec- 
tures will  be  given  and  to  appoint  a  lowil  committee,  with  an  honorary  seirretary,  at 
each  center,  who  should  select  the  school  and  arrange  for  the  hiring,  lighting,  and 
warming  of  the  room  in  which  the  lectures  will  \)e  delivered. 

It  will  also  be  the  duty  of  the  county  committee  to  undertake  the  responsibility 
of  seeing  that  the  instructor's  time  is  fully  and  usefully  employed. 

The  county  committee  shall  keep  a  separate  account  of  all  expenditure  under 
thia  scheme,  and  shall  furnish  detailed  statements  of  such  expenditure  as  shall  from 
time  to  time  be  required  by  the  department. 
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8.  Lectures  should  be  arranged,  whenever  possible,  to  be  given  in  school  rooms,  in 
the  evenings,  and  should  be  held  in  rural  centers  only.  Towns  and  larger  villages 
should  be  avoided,  as  experience  has  shown  that  the  greatest  success  attends  those 
lectures  which  are  given  in  the  rural  parts  of  the  county,  especially  when  the  lec- 
tures are  delivered  in  districts  where  the  greatest  number  of  those  interested  in 
poultry  keeping  is  to  be  found.  The  local  committee  at  each  center  should  be 
responsible  for  appointing  a  representative  chairman  for  each  lecture,  as  well  as  for 
the  distribution  of  the  short  syllabus,  which  will  be  prepared  by  the  lecturer  as  soon 
as  appointed.  The  local  committee  should  undertake  to  have  posters,  which  will  be 
supplied  by  the  secretary  of  the  county  committee,  effectively  displayed  throughout 
the  circuit.  Each  lecture  should  be  followed  by  a  discussion,  during  which  fanners 
and  others  interested  in  poultr\'  keeping  will  be  invited  to  ask  questions  relative  to 
their  business. 

9.  The  lectures  should  commence  early  in  autumn  and  be  continued  until  the  end 
of  the  hatching  season.  If  employed  during  the  summer  months,  the  instructor 
should,  during  that  season,  visit  poultry  runs  and  inspect  egg-distribution  stations. 

DISTRIBUTION   OF  SITTINGS   OF   BOGS   OF   PURE   BREEDS. 

Hem  and  duchi. 

10.  In  counties  where  instruction  in  jwultry  keeping  has  been  provided  the  de- 
ixartment  are  prepared  to  sanction  a  limited  number  of  premiums  of  £5  [124.33]  each, 
being  awarded  to  selected  applicants  who  distribute  at  least  sixty  sittings  of  eggs ;  those 
who  distribute  less  will  be  paid  in  proportion  to  the  number  distributed.  When 
the  demand  for  sittings  is  not  pressing  the  owner  may  set  eggs  for  his  own  use,  but 
such  sittings  will  not  count  towards  a  premium.  Applicants  must  agree  to  comply 
with  the  following  conditions: 

(1)  To  keep  one  pure  breed  of  hens  only.  In  exceptional  cases  the  department 
may  approve  of  more  than  one  pure  breed  being  kept,  provided  they  are  satisiied 
that  the  selected  person,  houses,  runs,  birds,  etc.,  are  suitable. 

(2)  To  sell  or  destroy  any  existing  fowl  on  the  farm  of  which  the  instructor  or  the 
department  may  disapprove,  and  not  to  bring  on  the  farm  fowl  of  any  description 
without  the  approval  of  the  instructor  or  of  the  department. 

(3)  To  keep  no  male  birds  on  the  farm  other  than  those  used  for  stock  purposes 
of  the  breed  or  breeds  of  fowl  approved  of. 

(4)  When  a  premium  is  claimed  for  hens  alone,  to  keep  not  less  than  30  or  more 
than  60  of  the  selected  breed.  If  the  premium  is  claimed  in  respect  of  hens  and 
ducks,  to  keep  not  less  than  20  or  more  tlian  60  hens  or  pullets  of  the  selected  breed, 
and  not  less  than  10  or  more  than  30  ducks  of  the  selected  breed.  One  cock  or  cock- 
erel must  be  kept  for  every  10  hens  or  pullets,  and  1  drake  for  every  6  ducks. 

(5)  To  provide  projier  housing  where  such  does  not  already  exist,  and  in  case  of 
two  breeds  being  kept  to  provide  a  separate  run  for  each  to  the  satisfaction  of  the 
instructor  or  the  departu)ent.  The  run  for  any  one  flock  of  30  birds  will  require  to 
be  at  least  300  square  yards. 

(6)  To  feed  and  care  for  the  birds  in  such  a  manner  and  in  such  a  way  as  the 
instnict<>r  and  the  department  may  require. 

(7)  To  supply  sittings  of  eggs  from  these  binls  to  any  i>erson  in  the  county  at  In. 
[24  cents]  per  (lozen,  and  to  replace  infertile  eg^s  that  are  returned  within  one  month 
from  the  date  on  which  they  were  sent  out. 

In  special  cases  the  tlepartment  may  sanction  an  increase  in  the  price  of  e|g^, 
provide<l  the  county  committee  show  sufficient  reasons  for  so  doing. 

(8)  To  stamp  all  eggs  given  out  with  a  stamp  provided  for  the  purpose  by  the 
county  committee. 

(9)  To  keep  in  a  special  l)ook,  provided  by  the  county  committee,  an  accurate 
record  of  all  eggs  laid  and  distributed.  This  book  nmst  be  sent  to  the  secretary  of 
the  county  committee  or  to  the  department  when  asked  for  by  either  of  these  bo<fieH. 
Tile  books  should  be  returned  to  the  secretary  of  the  county  committee  at  the  end 
of  t^  distributing  season,  which  will  commence  on  January  1  and  terminate  on 
May  31. 

(10)  To  permit  the  instructor  or  the  department  to  inspect  the  birds  at  any  time. 
Any  infnngement  of  the  above  rules  may  entail  the  cancellation  of  the  pramiam. 
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11.  An  additional  f^rant  of  50  per  cent  of  the  actual  (*ost,  but  in  no  case  exceeding 
l^l  [19.73],  may  be  made  to  the  nelected  jiersons  who  provide  thenipelves  with 
portable  wooden  fowl  houHe«<  approved  by  the  dei^artment.  Thin  will  only  apply  to 
persons  that  are  taking  up  the  ncheme  in  1903-04  for  the  first  time. 

12.  Premiunw  of  £3  [$14.60]  each  may  l)e  offereii  to  pernons  who  are  prepared  to 
cr^mply  with  the  following  conditionn: 

(1)  To  keep  one  or  more  purebre<l  American  Bronze  ntock  turkey  cocks  for  the 
service  of  turkey  hens,  the  property  of  any  pernons  residing  in  the  county,  at  a  fee 
of  6d.  [12  cents]  per  hervice.  KachVoi'k  nmst  serve  20  hens,  exclusive  of  tlie  owner's. 
If  a  smaller  number  are  8erve<l,  the  premium  will  be  proportionately  reduced.  The 
turkey  cock  will  be  required  to  l)e  at  least  12  months  old  and  not  less  than  23  pounds 
in  weight. 

(2)  To  provide  proper  housin)][  accommodation  and  to  fee<l  and  care  for  the  bin! 
or  Dinls  in  such  a  manner  as  the  mstructor  or  the  department  may  require. 

(3)  To  keep  in  a  Bi)e<'ial  book,  provided  by  the  county  conunittee,  an  accurate 
reconl  of  services.  ThiM  l)ook  munt  be  sent  to  the  secretary  of  the  county  committee 
or  to  the  department  when  reauire<l,  but  otherwise  returned!  to  the  secretary  of  the 
county  committee  at  the  end  of  the  season,  which  will  commem^e  on  January  1  and 
terminate  on  May  31. 

(4)  To  permit  the  instructor  or  the  department  to  inspect  the  binls  at  any  time. 
Any  infringement  of  the  above  rules  may  entail  the  cancellation  of  the  premium. 

13.  An  applicant  will  l)e  eligible  for  only  one  {>reiniuiu  either  for  hens  or  for  hens 
an<l  <hicks  combined,  but  he  will,  in  aildition,  be  eligible  to  hold  a  premium  for  tur- 
keys.    No  premium,  however,  will  Ik*  given  for  ducks  alone. 

One  of  the  following  bree<ls  of  hens  and  ^ucks  nuist  lie  sele<rte<i; 

iMtfiuff  }iree(U. 
Minorcas.     White  I^eghorns.     Brown  lieghorns. 

(rmernl-fmrjyiist'  brt'efh. 
Houdans.     Plymouth  K(M>ks.     Orpingtons.     Faven)lles. 

IhtrkH. 

Aylesbury.     Rouen.     Pejcin.     Imlian  Runner. 

14.  As  soon  as  the  instructor  has  l)een  appointed  and  the  number  of  premiums 
proposed  to  l)e  awanled  has  Ix^n  approved  of  by  the  department,  the  county  com- 
mittee shall  invite  appli(»ti<m8  from  pers<ms  in  the  county  who  already  iM)8sess,  or 
are  willing  to  purchase,  hens  of  approve<l  pure  bree<ls  of  fowls  or  ducks,  or  to  keep 
one  or  more  pure-bre<i  turkey  c<K»ks,  as  al)ove,  and  who  are  i)rei>ared  to  comply  with 
the  above  conditions.  When  these  applications  have  l)een  received  the  county 
instructor  in  poultry  keeping  will,  as  soon  as  pos8il)le,  insttect  and  rei)ort  to  the 
county  committee  as  to  the  numl)er  of  suitable  applicants.  The  names  of  the  selected 
applicants,  with  full  parti(!ulars  as  to  breeds,  numl)er  of  birds,  and  housing,  should 
then  be  submitte<l  for  the  approval  of  the  dejiartment,  who  may  theren|)on  further 
in8i)ect  the  selected  farms  and  submit  a  list  of  those  of  which  they  approve  t4>  the 
(X)unty  committee  for  their  final  selection. 

15.  The  department  will  not  consider  applications  from  a  county  in  respect  of  pre- 
miums under  this  scheme  later  than  Deceml)er  1,  1JK)3. 

On  account  of  the  difficulty  of  i)nH'uring  stcH'k  birds  of  j)ure  breiMls  late  in  the 
seas<m,  it  is  recommended  that  county  committees  who  intend  to  ado))t  this  scheme 
should,  if  possible,  have  all  arrangements  coii)plett»d  prior  to  January  1,  l^KM. 

16.  Not  later  than  June  10  the  selecteti  applicants  for  premiums  should  forward 
to  the  secretary  of  the  county  committee  the  record  lx)oks  referred  to  in  clauses  10 
(9)  and  12,  accompanie<l  by  a  statutory  declaration  certifying  that  the  entries  in 
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these  books  are  corret^t  and  tliat  all  the  conditions  of  this  scheme  have  been  com- 
plied with. 

As  soon  as  the  department  is  satisfied  as  to  the  fulfillment  of  the  conditions  of  this 
scheme,  the  secretary  of  the  county  committee  will  be  notified  that  payment  may  be 
made  by  the  (X)mmittee  of  the  premiums  or  part  premiums  payable  under  this 
scheme. 

Forms  for  the  declaration  required  by  this  clause  may  be  had  on  application  to  the 
secretary  of  the  county  committee. 

17.  No  action  shall  be  taken  by  the  county  committee  towards  putting  this  scheme, 
or  any  part  thereof,  into  operation  until  the  sanction  of  the  department  has  been 
obtained  in  writing. 

FRANCE. 

GEOGRAPHICAL  DISTRIBUTION  OF  POULTRY. 

The  earliest  census  of  French  poultry  was  taken  in  1862  and  has 
been  followed  by  those  of  1882  and  1892.  In  this  period  of  thirty 
years  the  number  of  chickens  has  risen  successively  from  42,851,790 
(1862)  to  47,601,284  (1882)  and  to  54,102,985  (1892),  The  census  of 
1902  is  not  yet  issued,  but  at  the  same  percentage  of  increase  the  num- 
ber of  chickens  for  that  year  should  amount  to  over  60,000,000.  The 
census  is  taken  near  the  end  of  the  year  (November  30)  and  gives  what 
may  be  considered  a  constant  figure,  rising  gradually  from  year  to 
year.  If  taken  earlier  in  the  year,  the  census  w^ould  no  doubt  show 
greater  fluctuations.  By  the  end  of  November  the  spring  and  summer 
stock  are  presumably  sold  off  and  the  remainder  is  kept  mainly  for 
breeding  and  laying  purposes. 

Number  and  value  of  French  poultry  as  given  by  the  census  returns  of  186^,  1882^  and  1S9S, 


I 


Kind  of  poultry. 


Number. 


I  1882. 

Value.     I    Number.  |      Value. 


Chickens 42,851,790  $10,917,967 

Geeae I    3,881,557  2,794,294 

Ducks I    3,610,841  1,219,651 

Turkeys '    1.760,5ai  1,726,070 

Guinea  fowls. 


47,601,284  1817,623,257 

3,938,405  I     3,609,031 

4,184,250        1,799,888 

2.095,697        2,214,867 

271,637  166,961 


1892. 
Number,  i     Value. 


54,102,965 

3,519,741 

3,683,727 

1,968,142 

300,509 


$19,265,256 

8.076,654 

1,525.904 

1,974,588 

200,911 


This  industry  is  distributed  more  generally  than  any  other  over  the 
entire  country.  While  the  mountain  tracts  of  the  south  and  south- 
east are  rather  scantil}"  supplied,  poultry  is  grown  considerably  in  the 
eastern  and  northern  Departments."  As  might  be  expected,  owing  to 
the  nearness  of  the  great  markets  of  London  and  Paris,  poultry  abounds 
in  the  Departments  between  Paris  and  the  English  Channel. 

The  Departments  of  France  best  supplied  with  poultry  seem,  on  the 
one  hand,  to  lie  on  a  broad  strip  extending  from  Manche  and  the  neigh- 

«  See  G^praphie  Agricole  de  la  France  et  du  Monde,  by  J.  Dii  PlesBis  de  Gren^dan, 
p.  215  ff. 
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boring  Departments  south  to  the  base  of  the  Pyrenees.  Another  strip 
commences  in. the  southeast  and  winds  about  Paris  on  the  south  and 
west  as  far  as  the  Belgian  frontier,  taking  in  the  Departments  of  Eure, 
Seine-Inf^rieure,  Oise,  Aisne,  Somme,  Pas-de-Calais,  and  Nord.  The 
greatest  number  per  acre  exists  in  the  Department  of  Seine,  in  which 
the  capital  (Paris)  is  located. 

The  following  table  will  give  some  idea  of  the  number  of  poultry 
per  acre  in  different  pai-ts  of  the  country  in  1892: 

Per  acre.  Per  acre. 

Seine 3.26  '  Sarthe 0.47 

Nord 1. 14  I  Mayenne 44 

Somme 1.07  ,  Paa-de-Calaia 425 

Sa6ne-eMx)ire 97  i  Pyr^n^s-Orientales 36 

Rhin  (Haul) 61      Var 26 

Ille-et-Vilaine 51  !  Alpes-Maritimes 18 

.  In  the  course  of  time  France  has  developed  several  excellent  breeds 
of  chickens  which  are  considered  eminently  adapted  to  the  countr}'. 
The  most  famous  breeds  are  La  Bresse,  Houdan,  Crfevecoeur,  Fl^che, 
and  Faverolles.  La  Bresse  breed  abounds  at  Bourg  in  Ain  and 
Louhans  in  Saone-et-Loire;  Houdans  at  Hurepoix;  Crevecceurs  in  the 
valley  of  the  Auge;  and  La  Fleche  in  Maine.  The  last  named  furnish 
the  well-known  poulards  of  Le  Mans. 

Ducks  are  found  in  great  numbers  in  the  western  marshes,  in  the 
southwestern  plains  along  the  ocean,  and  particularly  in  Perigord,  in 
the  Charentes,  and  upper  Poitou. 

Geese  are  found  in  great  numbers  in  Armagnac,  lower  Auvergne, 
le  Bourbonnais,  and  La  Bresse.  Many  are  also  raised  in  Poitou,  where 
their  livers  are  used  in  manufacturing  patd  de  foie  gras  (a  pie  made 
of  fat  goose  livers). 

Turkeys  thrive  on  higher  ground  away  from  the  sea.  They  are 
found  in  considerable  numbers  on  the  plains  of  the  Garonne,  beyond 
Bordelais,  as  well  as  in  middle  and  eastern  France. 

THE   CONDITIONS   OF   PRODUCJTION. 

France  contains  a  great  number  of  farms  and  small  holdings.  The 
census  of  1892  states  that  there  are  5,702,752  small  holdings  or  farms. 
The  great  advantage  of  tliis  system  of  small  holdings  is  that  the  land 
is  in  the  hands  of  the  maximum  number  of  proprietors  and  is  able  to 
support  a  very  large  rural  population.  The  small  size  of  the  holdings 
compels  the  peasants  to  resort  to  intensive  cultivation,  and  thus  to 
make  the  most  out  of  their  land.  Where  an  Englishman  would  emi- 
grate to  America  or  to  the  colonies  and  go  into  farming  on  a  large 
scale,  the  French  peasant  would  win  a  living  by  this  intensive  cultiva- 
tion and  thus  be  able  to  stay  in  his  own  country.  The  necessit}^  of 
obtaining  good  results  from  small  holdings  of  land  has  developed  a 
large  class  of  skilled  farmeivs — what  we  might  call  agricultural  arti- 
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«m«*.  The-^e  conditions  have  pnxiuced  the  qualities  of  patience  and 
,**kill  and  an  almo?^  fa^^tidious  care  in  the  tilling  of  their  small  farms. 
The  work  is  often  laborioiw  and  not  very  remunerative,  but  they  are 
able  in  this  way  to  remain  in  France. 

The  average  numl>er  of  chickens  per  holding  or  farm  is  J».-t8.  Leav- 
ing out  of  account  the  State  lands  and  the  woods  and  forests,  the  cul- 
tivated area  amounts  to  34,72o,2<m)  hectares  (.S5,7y7,(>14^  acres),  and 
gives  L56  chickens  per  hectare,  or  0.63  per  acre.  The  number  of  per- 
sons who  owned  or  rented  the  land  they  tilled  was  4,814,S70  in  18S*2. 
They  raised  an  average  of  11.24  chickens. 

France  is  an  agricultural  country  and  produces  an  abundance  of 
grain.  The  soil  and  climate  are  favorable  to  the  keeping  of  poultry' 
and  the  production  of  eggs.  The  subdivision  of  the  land  into  numer- 
ous farms  and  small  holdings  has  a  tendency  to  enlarge  the  industry, 
and  the  nearness  to  London  and  Paris  insures  ready  markets. 

The  care  of  the  poultry  is  mostly  in  the  hands  of  the  farmer's  wife. 
She  looks  to  the  comfort  of  her  fowls  and  feeds  them  scraps  and  warm 
mashes.  The  equal  of  the  French  peasant  wife  in  industry  and  skill- 
ful management  is  not  found  in  an}*  other  country.  The  large  amount 
of  money  paid  by  (ireat  Britain  for  French  butter  and  eggs  in  excess 
of  those  of  oth«»r  nations  is  a  direct  tribute  to  the  skill  and  industry  of 
the  French  menage  res.  They  fear  no  rivalry  from  the  English,  as 
the  English  ladies  will  never  condescend  to  this  necessity';  but  they 
feel  some  anxiety  as  to  whether  they  can  keep  the  market  from  the 
Danes  and  the  Russians. 

The  French  eggs  are  large  and  brown  and  have  an  excellent  flavor, 
and,  being  sorted,  |)acked,  and  presented  in  the  most  attractive  way, 
they  bring  the  highest  price  in  the  English  market.  (See  table  on 
p.  426.)  The  largest  eggs  come  from  Picardy.  Besides  the  extra 
size  of  the  Pi<'ard  eggs  -l)eing  about  as  large  as  ordinary  turkey  eggs — 
the}'  are  considered  to  be  of  finer  flavor  and  quality  than  those  from 
other  parts.     The  Normandy  (*ggs  come  next. 

Poultry  mining  is  an  inq/ortant  industry  in  Brittany.  The  cost  of 
fo<Kl,  whii'li  <on>iNts  principallv  of  skim  milk  and  barley  meal,  is  not 
great.  In  fatt<»ning  a  sinq>le  device  is  used,  it  l>eing  a  circular  fattening 
pen  of  s(»verttl  ticMs  on  a  central  pivot  and  an  automatic  ''crammer." 
A  woman  is  usiiallv  enq)loye(l  at  this  work  at  a  cost  of  about  30  cents 
per  day. 

Th(*  eggs  and  poultry  are  collected  at  the  local  fairs  and  markets, 
and  even  at  the*  farmhouses,  by  tlie  dealer's  cart  as  it  goes  on  its 
weekly  round.  The  eggs  are  packed  for  shipment  in  long,  flat  cases 
holding  60  dozens  and  which  are  easy  to  handle. 

The  Breton  j)easant  himself  is  not  a  consumer  of  eggs,  but  he  holds 
them  for  the  collector,  who  in  turn  sells  them  to  the  local  merchant, 
and  finally  the  eggs  find  their  way  to  St.  Malo.     In  1896  there  were 
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exported  from  Cherbourg,  Granville,  Iferfleur,  and  St.  Malo  8,880 
tons  of  eggs  and  2^)7  tons  of  fowls. 

METHOD  OF  COLLECTIXO   EGOS  AT  8T.  MALO. 

An  important  point  in  the  egg  industry  is  to  bring  the  eggs  to 
market  in  a  fresh  state.  As  a  rule,  a  farmer  does  not  find  it  worth 
his  while  to  make  an  extra  trip  to  town  to  deliver  eggs,  and  if  he  does 
not  happen  to  go  to  town  the  eggs  remain  at  home  to  become  stale,  or 
are  pickled  for  the  winter,  and  in  either  case  are  sold  at  a  reduced 
price.  A  British  consul  reports  a  simple  plan  of  marketing  eggs 
which  is  followed  by  the  people  in  the  vicinity  of  St.  Malo,  France. 
Women  and  boys  collect  the  eggs  at  the  farmhouses  and  cottages,  pay 
for  them  in  ready  money,  and  take  them  to  the  nearest  collector,  who 
gives  them  an  additional  cent  a  dozen  for  their  work.  He  either 
packs  them  himself  or  sends  them  to  the  packer  at  St.  Malo.  By  this 
method  several  people  make  a  living  with  little  or  no  outlay,  $5  to 
pay  for  the  eggs  and  a  light  wooden  crate,  carried  by  means  of  a 
webbing  over  the  shoulders  like  a  knapsack,  being  all  they  require. 
By  this  method  the  eggs  arrive  fresh  on  the  market  and  bring  a  higher 
price  than  when  they  are  kept  long  and  delivered  in  a  stale  condition. 
The  farmei"s  and  cottagers  know  that  it  is  to  the  interest  of  the  woman 
or  boy  to  come  at  fixed  dates,  and  they  are  glad  to  be  saved  all  expense 
and  risk  of  sale.  Any  man  well  known  in  the  vicinity  can  start  this 
method  of  collection  by  employing  old  men  and  boys.  If  a  collector 
purchases  even  50  dozen  eggs  in  a  day,  his  pay  is  50  cents,  and  he  is 
thus  insured  a  pretty  fair  living. 

PRODUCTION  AND  CONSUMPTION   OF   POULTRY. 

The  census  taken  on  November  30,  1892,  gives  the  number  of 
chickens  as  54,102,985.  The  sUx'k  was  at  this  time  near  the  mininumi 
number  after  the  slaughter  of  the  summer  stock.  What  proportion 
this  number  is  to  the  total  when  the  flocks  were  most  numerous  there 
are  no  data  to  determine.  The  Statistique  Agricole,  Resultats  G^nd- 
raux  de  TEnquete  Decennalede  1S92,  page  815,  .suggests  the  following 
method:  The  writer  assumes  that  the  total  stock  of  the  country  remains 
nearly  constant  from  year  to  year,  and  that  the  average  life  of  a  chicken 
is  one  year  and  a  half.  Dividing  the  census  total  by  one  and  a  half  he 
obtains  36,068,650  as  the  number  of  chickens  consumed  annually.  In 
other  words,  the  number  killed  in  each  year  is  equivalent  to  the  new 
crop  of  the  season.  Thus  a  farmer  having  150  chickens  would  on  the 
average  dispose  of  100  a  year.  The  writer  does  not  state  on  what 
observations  he  bases  his  method. 

At  present  the  proportion  of  poultry  consumed  during  the  3^ear  is 
gi-eater  than  it  was  in  1892,  but  that  is  no  doubt  due  to  the  rise  in  the 
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price  of  meat.  The  exports  of  poultry  give  only  a  small  fraction  of 
the  total  product  of  the  poultry  yard.  To  this  we  must  add  not  only 
the  number  that  is  sold  in  the  towns  and  cities,  but  also  that  con- 
sumed in  the  country  itself  by  the  producers.  But  what  the  percent- 
age of  each  one  of  these  items  may  be  is  not  easy  to  ascertain. 

THE   POSSIBILITIES  OF  IMPROVEMENT.   . 

Although  the  poultry  industry  is  probably  better  organized  in 
France  than  in  most  other  countries,  yet  much  could  be  done  to 
improve  existing  conditions.  More  eflfective  organization  will  prob- 
ably be  introduced,  this  being  necessary  in  order  to  compete  success- 
fully with  a  country  like  Denmark,  which  has  most  thorough  organi- 
zation. France  has  natural  advantages  in  the  climate,  soil,  aptitude 
of  the  people  for  this  work,  and  proximity  to  great  markets,  both 
domestic  and  foreign. 

The  Danish  cooperative  system  has  been  introduced  into  France  only 
to  a  limited  extent,  but  many  are  urging  its  adoption. 

IMPORTS  AND  EXPORTS  OF  POULTRY. 

The  imports  and  exports  of  live  poultry  are  not  large,  both  amount- 
ing to  only  about  half  a  million  dollars  a  year.  The  trade  in  dead 
poultry,  on  the  other  hand,  is  more  important  and  amounts  to  over 
^2,000,000  a  year.     The  exports  exceed  the  imports  five  or  six  times. 

Ireland  supplies  only  her  own  demands.  Denmark  is  obliged  to 
import  for  her  own  use,  and  the  same  is  the  case  with  the  other  neigh- 
boring countries.  Of  the  more  remote  countries  Russia  is  the  largest 
exporter  to  England,  the  value  of  the  exports  amounting  to  $800,529 
in  1898.  Canada  and  Italj^  also  ship  large  quantities.  The  quality  of 
this  poultry  is  not  the  best,  and  the  freezing  or  cold  storage  resorted 
to  in  transporting  them  to  great  distances  does  not  improve  their 
flavor.  Under  these  conditions  it  would  not  be  as  profitable  for  the 
French  to  compete  in  the  same  grade  of  exports.  Cheap  trade  is  not 
the  most  profitable.  The  extra  expense  entailed  in  producing  a  fine 
quality  is  trifling,  while  it  of  ten  doubles  the  price  in  the  market.  The 
total  exports  of  Russian  poultry  amount  to  a  large  sum,  but  the  net 
gain  is  probably  small.  The  French  exports  are  not  so  large,  but  the 
profits  are  large.  The  Mans  and  Bresse  pullets,  owing  to  their  supe- 
rior quality,  make  the  industry  profitable.  For  this  reason  the}'  have 
no  ambition  to  vie  with  Russia  in  the  quantity  of  their  exports,  and 
only  seek  to  develop  this  high -class  trade — this  commerce  de  luxe — 
which  the}"  now  possess  and  which  is  so  profitable.  They  devote  their 
skill  to  producing  poultrj'  of  exquisite  quality  and  flavor,  and  the 
great  success  of  the  French  at  the  annual  poultry  exhibitions  held  in 
the  Agricultural  Hall,  London,  is  evidence  of  the  merit  of  their 
products. 
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Its  nearness  to  London  gives  Fiance  an  advantage  over  its  eompeti- 
toi-s.  Most  of  the  poultry  and  eggs  that  are  exported  come  from  the 
north  of  France,  which  has  excellent  facilities  for  shipping  into  Eng- 
land. For  example,  the  Western  Railway  of  France  sends  five  days 
in  the  week  the  so-called  **  butter  train,"  which  gathers  butter,  eggs, 
and  poultry  along  the  route  and  arrives  at  Cherbourg  at  5  in  the  even- 
ing. Steamers  leave  at  11.30  in  the  night  and  the  train  arrives  in 
London  in  the  early  morning.  Thus  eggs  collected  in  France  may  be 
had  in  London  the  next  morning. 

The  east  counties  of  England  used  to  produce  a  great  many  turkeys, 
but  the  consumption  there  has  now  exceeded  the  production,  and  Eng- 
land has  recourse  to  France,  Italy,  and  Canada.  France  ships  two 
kinds  of  turkeys — the  Sologne  and  the  Normandy.  The  meat  of  the 
latter  is  more  tender,  has  a  better  flavor,  and  brings  a  somewhat  higher 
price  in  the  market.  French  turkeys  are  slaughtered  after  fasting 
twent3^-four  hours,  and  then  packed  in  clean,  returnable  cases;  they 
reach  the  market  in  perfect  condition. 

Goose  is  the  traditional  Christmas  bird  of  the  English,  and  at  this 
joyous  season  the  English  consume  them  in  enormous  quantities.  The 
supply  comes  almost  altogether  from  France,  and  during  Christmas 
week  London  alone  consumes  from  100,000  to  150,000  French  geese. 
The  Department  of  Sarthe  occupies  the  first  place  in  the  production  of 
geese.  These  are  of  medium  weight  and  much  relished.  The  huge 
Toulouse  geese  are  not  in  so  great  demand.  In  recent  years  the  tend- 
ency has  been  to  raise  geese  weighing  from  9  to  12  pounds.  English 
buy  el's  complain  that  they  can  not  in  England  or  Ireland  obtain  500 
geese  of  uniform  weight,  while  they  can  buy  5,000  in  France  and  have 
them  delivered  on  a  certain  date.  Two  hundred  English  geese  would 
vary  in  weight  from  6  to  16  pounds. 

FRENCH  EXPORTS  OF  EGGS. 

The  French  exports  of  eggs  (see  pp.  453,  4ii4)  show  a  considerable 
decline  during  the  "  nineties,"  and  several  explanations  of  this  fact  have 
been  offered.  Some  have  assumed  that  with  the  introduction  of  the 
cooperative  methods  eggs  of  better  quality  have  been  produced  else- 
where, and  that  these  have  forced  a  great  number  of  the  French  eggs 
out  of  the  market  and  taken  their  place.  That  the  eggs  of  other  coun- 
tries have  replaced  the  French  eggs  on  some  markets  does  not  prove 
the  superiority  of  the  former  is  easily  shown  by  the  fact  tliat  the 
French  eggs  have  now,  as  well  as  heretofore,  brought  the  highest 
prices  in  the  foreign  markets.  They  are  large,  brown,  and  of  excel- 
lent flavor,  being  in  especial  favor  with  the  wealth}'.  The  great  quan- 
tity of  cheaper  eggs  that  enter  the  .English  markets  is  consumed  b}' 
a  very  large  class  of  people  who  can  not  afford  to  use  the  French 
product. 
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The  cooperative  method  has  done  a  great  deal  to  increase  the  pro- 
duction and  quality  of  eggs,  but,  after  all  deductions  are  made,  such 
methods  can  not  produce  a  favoi^ble  climate  or  soil  or  deprive  the 
French  peasant's  wife  of  her  native  industry  and  skill.  Others  have 
supposed  that  the  Italian  exports  to  southern  France  have  been 
replaced  by  French  eggs,  and  that  many  of  the  Italian  eggs  that 
formerly  went  to  (ireat  Britain  by  way  of  France  have  in  recent  years 
passed  through  Belgium.  The  statistics,  however,  do  not  bear  out 
this  statement,  as  the  imports  from  Italy  into  France  have  grown 
slightly  instead  of  decreasing.  When  we  examine  the  table  of  exports 
of  French  eggs,  we  see  that  the  decline  is  not  confined  to  one  j^ear  or 
even  to  recent  years,  but  covers  a  period  of  some  twenty  years.  The 
explanation  of  the  decline  in  1897  then  must  be  taken,  not  as  a  separate 
instance,  but  in  connection  with  a  cause  of  long  duration,  with  a  regular 
decline  that  has  operated  since  about  1880. 

In  order  the  better  to  understand  the  course  that  the  export  trade 
of  French  eggs  has  taken,  it  will  be  important  to  discuss  the  rise  of 
this  trade. 

The  exportation  of  Fremth  eggs  seems  to  have  commenced  al>out 
1830 — fifty  years  before  any  other  country  seriously  thought  of  this 
source  of  income.  England  has  been  the  chief  market  and  France 
has  the  advantage  of  being  near  by.  As  early  as  1838  the  export^  of 
French  eggs  to  all  countries  had  a  value  of  5,000,000  francs.  During 
the  five  years  of  1838  to  1842  the  average  annual  exports  of  French 
Gggti  amounted  to  5,000,000  francs.  The  highest  point  was  reached  in 
1875,  when  they  amounted  to  34,417,000  kilos  and  were  valued  at 
46,403,000  francs,  or  1.35  francs  (26  cents)  per  kilo.  This  amount  is 
a}>out  twice  that  of  1897.  The  great  bulk  goes  to  England,  onlj^  a 
mere  f rac^tion  being  sent  to  other  countries. 

Previous  to  1880,  for  some  fort}'  or  fifty  years,  France  had  undis- 
puted supremacy  in  the  egg  markets  of  England.  Other  countries 
of  large  production  exported  elsewhere.  For  instance,  Italy  sent  her 
eggs  to  Germany,  France,  and  Switzerland;  Russia  exported  to  Ger- 
many. An  idea  of  what  these  countries  were  exporting  in  1880  may 
be  had  from  the  following  table: 

Kr]>ort»  of  eggs  from  leading  countries  in  1880. 


Country  of  export. 


Quantity. 


J  . 


France kilos..       21,413,932 

Italy quintHlH..|  250,969 

Russia siook . .  |    127, 047, 000 

Belgium 


r>ozen8. 
a  35, 689, 887 
11,828,162 
10,587,250 


Dennuirk scores. .         1 ,  992, 055  3, 320, 092 

a  About. 


Value. 

Dollars. 

5,885,014 

8.072,836 

929,060 

816,969 
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France  first  found  Italy  as  a  competitor  in  the  English  market  in 
1883,  and  since  that  date  large  quantities  of  Italian  eggs  reach  England 
hy  way  of  Belgium.  Russia  appears  to  have  entered  this  market  about 
1883,  when  she  sent  67,460  dozens. 

WHY   FRANCE   HAD   LED   IN   EGO   EXPORTS. 

The  preponderance  of  French  eggs  in  the  English  market  is  to 
some  extent  due  to  the  fact  already  stated,  that  the  country  is  very 
favorably  located  as  regards  the  English  market,  but  it  is  due  prin- 
cipally to  the  fact  that  the  French  were  the  first  to  organize  this 
industry.  Other  countries  were  geographically  as  near  England  then 
as  now,  and  could  have  taken  much  of  the  trade  had  the  industry  been 
better  developed  among  them.  So  long,  however,  as  the  methods  of 
transportation  were  comparative!}'  undeveloped,  it  was  hardly  possible 
to  ship  eggs  from  Russia,  Italy,  or  the  Balkan  States,  but  Ireland,  Bel- 
gium, Holland,  Denmark,  and  Germany  were  as  favorably  situated  as 
many  parts  of  France. 

The  situation  was  that  the  British  market  demanded  a  good  and  clean 
supply,  and  the  French  had  the  skill  and  aptitude  to  satisf}-  that 
demand.  The  English  were  the  best  customers  for  eggs  in  Euroi)e, 
and  during  the  decade  between  1880  and  1890  the  different  European 
countries,  one  by  one,  entered  this  market  with  ever-increasing  imports; 
but  France  continued  easily  as  first.  In  the  next  decade  the  struggle 
became  more  acute.  Denmark  had  in  the  meanwhile  perfected  a 
coopemtive  system  for  this  industry,  and  other  countries  had  adopted 
similar  improvements.  With  improved  methods  of  collecting,  pack- 
ing, and  ti-ansporting,  a  larger  area  was  taken  in  and  could  compete 
in  the  best  markets.  This  stimulated  local  prices  and  at  the  same  time 
increased  the  export^?. 

In  the  twenty  years  following  1880  Denmark  increased  her  egg 
exports  to  England  sixfold;  Russia  between  18S8  and  1901  increased 
hers  threefold.  In  the  face  of  this  competition  it  is  not  to  l)e  expected 
that  France  could  make  a  successful  stand  for  any  length  of  time. 
The  Danish  exports  to  England  are  increasing  from  year  to  year,  as 
are  those  from  other  continental  lands,  l)ut  up  to  almost  the  close  of 
the  century  France  was  the  largest  exporter  of  eggs  to  England,  and 
she  held  the  trade  of  London  almost  exclusively.  In  1897  the  French 
exports  were  surpassed  by  Russia  in  volume  though  not  in  value. 
The  Belgian  and  (ierman  exports  are  also  larger,  but  as  those  exports 
in  reality  come  from  other  countries,  such  as  Russia,  Austria-Hungary, 
the  Balkan  States,  and  Ital}^  they  should  not  be  considered  as  the 
product  of  the  countries  exporting  them.  They  are,  in  fact,  reexports 
from  the  countries  named. 

Thus  we  see  that  a  constantly  growing  improvement  in  the  methods 
of  collecting,  packing,  and  shipping,  and  a  better  knowledge  of  the 
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principles  of  the  cooperative  .system  have  enlarged  the  area  of  the  com- 
petitive trade  and  resulted  in  ah  enormous  increase  in  the  expoi*ts  of 
eggs  from  the  agricultural  countries. 

The  development  of  the  industry  in  countries  like  Denmark,  Russia, 
and  Hungary  brings  about  large  exports  from  those  places,  and  nat- 
urally so;  but  it  is  diflScult  to  understand  why  the  French  exports  are 
decreasing,  especially  since  the  demand  of  the  English  market  is  con- 
stantly growing.  Since  1880,  for  instance,  the  imports  into  the 
United  Kingdom  have  grown  threefold — from  62,284,050  dozens  to 
189,667,950  dozens  in  1902.  One  of  the  reasons  for  this  decline  of 
French  exports,  it  has  been  stated,  is  that  the  consumption  by  the 
people  of  France  has  increased  more  rapidly  than  production.  Better 
prices  are  now  obtained  in  Paris  than  could  be  obtained  in  London. 
Moreover,  this  trade  is  not  so  profitable  as  it  has  been — not  so  profit- 
able as  other  kinds  of  exports. 

The  following  table  shows  the  imports  and  exports  of  eggs  for  the 
years  of  1877  to  1902,  inclusive.     The  table  also  shows  the  exporting 

country: 

Imports  and  exports  of  French  eggSy  1877  to  190S.<^ 

[From  Tableau  D^cennal  du  Commerce  de  la  France,  1877-1896;  Tableau  G^n^ral  du  Commerce, 

1896-1902.] 

IMPORTS. 


From— 


Germany 

Belgium 

Austria 

Italy 

other  countries . 


I        1877. 

I  Kilograms, 
311.765 

1,597,518 
195,017 

3,789,918 
172,642 


Total  quantity. 


Value . 


6,066.860 
11.639,266 


1878. 

KUogravM. 

457,314 

1,761,648 

89,480 

3,551,6'25 

447,313 


7,482,729 
SI,  643, 390 


1879. 

KUograrwi. 

445,667 
1,877,121 

350,679 
4,532,169 

277,093 


7,482,729 
SI, 949. 625 


1880. 

Kilograms. 

624,639 
2.055.392 

346,646 
3,966,376 

163,866 


7,157,018 
SI.  864, 761 


1881. 

Kilograms. 

514,423 

2,365,041 

97,441 

4,135,631 

139,217 


7,251,766 
SI.  889. 445 


1882. 


Kilograms. 

868,857 
2,158.496 

270,467 
4,497,006 

324.093 


8.119,018 
$2,193,759 


From— 


1884. 


Germany 

Belgium 

Austria 

Italy 

Turkey  

Other  countries  . 


Kilograms. 

l.(M9,397 

2.871,593 

816,889 

4,087,722 


Kilograms. 

l,326.S39 

2, 793,  :»1 

179, 138 

3,925,376 


191,991 


306,293 


Total  quantity 


Value  . 


8,517,592 
S2, 383, 648 


8,530,977 
rA  387. 394 


1885. 

Kilograms,  i 
861.208  I 

3.168,574  I 
326,347  I 

4,163,064  I 


1886. 


-I 


Kilograms. 

937,114  I 
3,011.938 

236,762 
4,565.486 


938.917 


304,473 


1887. 

Kilograms. 

493,070 
3,362,547 

235,431 
3,858,552 

299, 122 

551.820 


9,098.110  I 
S2, 370, 513  I 


9, 145, 773 
S2, 206, 418 


8,700.542 
$2,015,046 


aln  France  it  is  estimated  that,  on  an  average,  20  eggs  equal  1  kilogram =2.20  pounds. 
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Imports  and  exports  of  French  eggs,  1877  to  1902 — Continued. 
IM  PORTS-Con  Unued. 


From- 


Germany 

Belgium 

Austria 

Italy 

Turkey 

Other  countries  . 


Total  quantity 


Value  . 


1888. 


Kilograms. 

775,421 
3,251,998 

297,514 
2,020,298 

482,897 


Kilograms. 

724, 143 
2,827,718 

645,683 
1,122,749 
1,102,211 
1,191,125 


1890. 

Kilograms. 

982,471 

3,523,323 

561,128 

996,634 

1,904,688 

1,299.023 


1891. 

1892. 

Kilograms. 

Kilograms. 

m,  425 

556,885 

3,898,042 

3,082,140 

618,792 

iai,446 

1.003,389 

1,387,451 

1,852,110 

928,192 

1,347,622 

396,634 

7,761,753  ' 
$1,797,622  I 


7,613,529  I 
$1,763,293  I 


9,217,167  I 
$2,134,696  I 


9,593,380  I 
$1,646,374  , 


6,485,748 
$1,152,110 


From— 


Russia 

Germany . 
Belgium . . 
Austria . . . 

Italy 

Turkey . . . 
Egj-pt.-.. 
Tripoli  ... 


Other  countries  . 


Total  quantity 


Value  . 


Kilograms. 


833,845 
3,088,887 

387,171 
l,6a5,405 

599,692 


276,693 


1894. 


1895. 


Kilograms.    '    Kilograms. 


1,035,661  I 
3,718,348  ' 
637,909  I 
2,980,369  I 
1,419,990  , 


384,826 
3,679,927 

421,641 
1,756,962 
1,648,891 


I 


1,071,*519  I  1,410.667 


6,641,693  * 
$1,299,793  I 


10,863,796  I 
$2,044,295  I 


9,302,914 
$1,540,507 


1896. 


Kilograms. 


517,661 
3,967,524 

469,296 
1,788,286 
1,708,513 


1,817,012 


10,268,242 
$2,009,516 


1897. 

Kilograms. 

2,513,794 
346,559 

4,306,976 
436,400 

2,240,077 

1,827,072 
152,039 
129,300 
145.778 


12, 097, 990- 
$2,294,751 


From— 


Ruiisia 

Germany 

Belgium 

Austria .: 

Italy 

Turkey  

Egypt 

Tripoli 

Other  countrieN  . 


Total  quantity 


Value  . 


1898. 


Kilograms. 
2,199,097 
1,348,769 
5,229,882  | 
534,618  I 
2,453,542 
2,007,358 
312.270  I 
103.919  I 


Kilograms. 
2,562.282 

862,699 
5,249,193 

289,884 
2,942,981 
2,034,499 

267,096 


355,016 


212,708 


14,544,471  I 
$2,977,754 


14,421,342 
$3,082,804 


1900. 


Kilograms. 
3,506,087 

808,062 
4,905,463 

228,310 
2,368,502 
2,649,254 

543,267 


289,942 


15,298,887 
$3,408,579 


1901. 

Kilograms. 
3,728,292 

960,044 
4,827,306 

472,832 
2,373,188 
3,249,930 

208.542 


1902. 


491,122 


Kilograms. 
4,306,348 
1,444,488 
5,137,094 
1,008,127 
2,645,862 
4,494,952 
154,406 


980,534 


16,311,256 
$3,560,470 


20,171,811 
$4,251,380 
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Imports  and  exports  of  French  eggs,  1877  to  1902 — Continued. 
EXPORTS. 


To— 


1       1877. 


Kilograms. 

England 26,194,970 

Germany 192,381 

Belgium ,       429,571 

Spain 15.790 

Switzerland I       237, 942 

Other  countries 61, 375 

Total  quan  tity 27, 122, 035 

Value Jf7.328,374 


1878. 


Kilograms. 

25,619,930 

197,306 

234,388 

50,211 

243,366 

48,737 


26,393,735 
86,876,940 


1879. 

Kilograms. 

22,886,696 
174, 742 
236,521 
227,860 
240,292 
87, -295 


23,803.408 
84,363,859 


1880.       <       1881. 


Kilograms. 

20,786,472 

149, 187 

121,030 

40,860 

272,659 

43, 724 


21,413,932 
85,786,044 


Kilograms. 

20,442,753 

143,003 

153,872  I 

14, 198 

265,061 

84.048 


1882. 

Kilograms. 

1«,W8.871 

126, 195 

182,318 

26,392 

268,379 

58,993 


21,ft52,435 
85,688,368  I 


19.611.148 

85,488,180 


To- 


1883. 


1884. 


1885. 


;    Kilograms. 

England j       20.180.963 

Germany 

Belgium 

Spain 

Switzerland 

Other  countries 

Total  quantity  . . 
Value 


Kilograms.    \    Kilograms.       Kilograms. 


19,944,154 


1886. 


20,294,977         20,472,314 


108,196 
!      194,911 

103,174 
262,655 

102,908 
372,704 

96,741 
271,809 

227, 131 

■      412, 172 

170,458 

255,728 

187,605 

206.407 

274,326 

311,838 

330,706 

312. 181 

377,120 

\             168,309 

80,670 

109,235 

102,917 

213.406 

1   21,338,877 

20,872,949 

21, 466, -253 

21, 443*.  567 

•22,995,052 

!   85,971,685 

•  85,841,295  - 

85,593,032 

86,173,261 

85,325,654 

1887. 


Kilograms. 
21,968,988 


To— 


England 

Belgium 

Spain 

Switzerland 

Other  countricH 

Total  quantity 
Value 


1888. 

Kilograms. 

18,368,557 

80.791 

784,414 

315,517 

203,510 


19,782,789 
84,581,694 


Kilograms. 
20,657,282 
1'20, 172 
977,503 
333,795 
194.067 


22,282.819 
85,160.701 


1890. 


Kilograms. 
21,098,520 
150,887 
861.933 
352,493 
215,646 


1891. 


Kilograms. 
22,286,231 
211,049 
951,676 
368,265 
199,499 


22,679,479 
85,252,567 


24,016,720 
K  121,644 


1892. 

Kilograms. 
22,313,928 
141,258 
415.795 
353,618 
358.630 


23,583,236 
84,189.260 


To— 


England 

(iermany 

Belgium 

Spain 

Switzerland 

Italy 

Other  countries  . 
Fren<'h  vessels  . . 


Kilograms.    \ 
24,500,582  i 


1894. 

Kilograms.    , 
12,755,098  ' 


1895. 

Kilngram». 
16,999.013 


56, 434 
229,28:J 
3-26,952 


160, 178 


41,147 

685 

194,755 


201,153 


Totol  quantity  . 


Value  . 


26, 273,  1*29 
85.706,993 


13,192,8;W 
82,879,772 


49, 730 

6,  :>34 

2:M,7.VJ 


1896. 

KHugrams. 
21.467,453 


46, 769 

1,392 

329,871 


247,726 


518,627 


I 


1897. 

Kilograms. 
17,126,299 
W.r33 
40,230 

291.817 

4.492 

62, 168 

147.117 


17.537.75«;         22,364,114  ! 
8:^,564.181         84,309,368' 


17,759.8.16 
83.341,961 
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ImporU  and  exporU  of  French  egfftt^  tS77  to  1902 — Continaed. 
EXPORTS— Continued. 


To— 


1M8. 


1899. 


1900. 


t 


1901. 


1902. 


KUoffraiM.    \    KilograiM,        KUogramtt.       KUogravM.   \   KUogratM. 


England 12,440,617  I 

(^ennany 96,601  ' 

Beljinm ^  17,944 

SwlUerUnd 228,66R 

Italy 6,456 

Other  countriea 48,1«9  , 

French  veflBeli! 146,0di2  ; 

I 

Total  quantity 12, 988, 517  | 

Value 12,688,627  ] 


12,183,691  ^ 
93,428  ' 
14,250  , 
202,883 
1.610 
56,846 
168,277 


12,848,886  i 
110,160 
39,512  J 

270,629  I 

I 

62,200 
179,941 


10,998,388 

128,673  I 
29,467 

286,344 

3,222 

60,779 

438,040  , 


9.497,574 

126,808 

87.086 

238,456 

295 

71,067 

331,648 


12,714,935 
^,098,890  I 


12,995,778 
92,895,545  I 


ll,934.a')8  I 
92,784,844 


10.302.918 
•2.481.602 


LIVE   AND   DEAD   POULTRY. 

French  imporin  and  exjH/rUf  of  lire  and  dead  jytndtnj^  1S77  to  190S. 
LIVE  POrLTRY. 


Year. 


Impnrtii. 


I 


Exports. 


Quantity. 
KUogratM. 


1K77.. 
1878., 
1879.. 

1«80.. 
1881., 
18S2.. 
1883.. 
1884.. 
1886.. 


I 


1887 

1>W8 

1889 1 

1890 1 

1891 

1892a ' 

1893 

1894 1 

1895 

1896 ' 

1«97 

1898 1 

1899 1,337,966 

1900 1.276,317 

1901 1.143,985 

1902 l,lf>7.47« 

1903fr 1,027.400  ' 


3,129,842  I 
3,346,279  ' 
2,666,409 
2,668,664  I 
2,814,942  I 
2,806,534 
2,837,146 
2,215,512  I 
1,915,371  I 
1,950,120  . 
1,890,297 
933,866 
868,668 
1,247,093 
1,219.226 
1,185,316 
1,227.518 
1,276,421 


Value. 

DoUan. 

865,742 

845.198 

1.021,258 

971,925 

1.206,119 

1,291,285  I 

1,029.233 

998,706  j 
1,059,408  I 
1,056,239  I 
1,040,381  I 
816, 5K8 
776,300  I 
809,202  ! 
802,619 
306,401 
267.255 
385,102 
341,301 
320,272 
324,568 
357,207 
361,516 
361,104 
324.560 
338,478 
293,560 


Quantity. 
KUograms. 


I 


3,870,207 

3,612.973 

3,735.784 

2,829,344 

4,294,998 

3,014,436 

3,494,092 

3,091.818 

2,400,465 

2,338,884 

2.349,198 

1,256,326 

1.142,611 

776,962 

809,622 

688,321 

534,617 

493,806 

703,843 

570,228 

608.180 

1,50:^,940 

496,300 


a  Previous  to  1892  game  and  turtles  were  included  with  poultry, 
b  Preliminary  figures. 


Value. 

Dollars. 

687,392 

676,877 

773,066 

766,773 

1.300.881 

1,356,008 

1,441.998 

1,064.824 

1,616,422 

1.134,483 

1,281,384 

1.192,442 

972,909 

970,520 

997  470 

412,201 

352.838 

254,921 

242,198 

199,269 

161.976 

149. 722 

204,663 

171,385 

153,984 

439,035 

151,312 


7774— No,  6^-04 4 
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French  imports  and  exports  of  live  and  dead  poultry y  1877  to  1903 — Continued. 

DEAD  POULTRY. 


1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 


1891... 
1892a. 


1894. 
1895. 
1896. 
1897. 


1900... 
1901... 
1902... 
19086. 


Importfi. 

Expon 
Quantity. 

6. 

Quantity. 

Value. 

Value. 

Kilogram*. 

Dollars. 

Kilograms. 

DaUars. 

2,557,208 

1,115,403 

2,512,409  1 

1.095,862 

2,899,842 

1,315,223 

2,56:^,101 

1,162,494 

3,486,000 

1,749,275 

2,924  015 

1,467,271 

3,450,389 

1,598,220 

3,616,355  ' 

1,675,096 

3, 325, 359 

1,476,127 

2,  (MO,  978  , 

1,172,330 

3,851,565 

1,724,577 

2,881,078 

1,290.032 

3,484,489 

1,546,765 

2,511,312 

1,114.771 

3,712,071 

1,576,145 

2,610,208  ' 

1, 108, 294 

3,859,841 

1,638,888 

2,503,523  1 

1.0e2,99t> 

3,457,008 

1, 467,^46 

2,712,100  1 

1,151,558 

3,732,586 

1,548,816 

8,362,(i88 

1,395,347 

3,425,638 

1,487,583 

3,236,557 

1,105.475 

3,407,741 

1,645,581 

3,545,584 

1,608,100 

3,442,483 

1,594,558 

3,897,435  1 

l,8a'>.292 

3, 194, 302 

1,610,426 

3,769,7.vV, 

1,782.529 

844,576 

391,208 

3,957,251  ! 

1,871,186 

746,009 

331,153 

4,319,823 

1,969,256 

984,96-1 

437,221 

3,296,624 

1,558.832 

936,060 

879,385 

3,159,824 

1,371,936 

901,841 

348,111 

5,116,062 

2,1-22.495 

928,226 

349,338 

3,790,999 

1,536  492 

942,029 

372,713 

4,118,838 

1,748,859 

951,442 

367,267 

4,510,979 

1,871,831 

939,613 

380,837 

4,653,833 

2,020,927 

954,699 

386,440 

4,751,328 

2,063.2ft4 

489,626 

149,307 

4,560.570  1 

1,980,428 

917,500 

178,911 

5,053,900 

2,194,603 

a  Previous  to  1892  game  and  turtles  were  included  with  poultry. 
b  Preliminary  figures. 

pAxjfe   DE   FOIE   GRAS. 

French  imports  and  ccports  of  pdU*  defoie  gras,  189 J  to  1903. 


Year. 


Imports. 


1892. . 
1893.. 
1894.. 
1895.. 
1896.. 
1897.. 
1898. . 
1899.. 
1900.. 
1901.. 
1902- . 
1903(1 


Quantity. 

Pounds. 
79.657 
101, 182 
101, 186 
92,385 
92,807 
90,638 
83,182 
74, 798 
74,244 
65,904 
46. 720 
26,400 


Value. 

Dollars. 
69,735 
88,579 
88,581 
80,879 
81,247 
79,348 
72,821 
65,477 
64,997 
57,695 
40,901 
60,952 


Exports. 


Quantity.  ■     Value. 


PouTidt. 
201,470 
248,974 
2J5,822 
214,951 
254,201 
206,520 
196,574 
212,878 
222,501 
204.433 
204,990 
122,100 


Dollars. 
176.376 
217,963 
197,694 
188.177 
222.:>39 
182,517 
172,090 
186,363 
212, 157 
178,969 
179,457 
235,653 


a  Preliminary  figures. 
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THE  CONSUMPTION   OF   EGGS   IN   PARIS. 

The  number  of  eggs  consumed  in  a  large  city  like  London  or  Paris 
is  a  question  that  has  attracted  some  attention  in  recent  years.  Lon- 
don does  not  publish  any  satisfactoiy  data  on  this  subject;  Paris, 
however,  gives  full  and  extensive  information,  and,  being  the  largest 
city  on  the  Continent,  it  will  perhaps  serve  a  useful  purpose  for  com- 
parison. Although  the  amount  of  eggs  consumed  will  no  doubt  vary 
to  some  extent  in  diflFerent  cities  and  the  statistics  for  one  can  not  be 
applied  with  ac^curacy  to  another,  yet  it  is  true  that  correct  informa- 
tion in  regard  to  one  city  of  the  first  rank,  such  as  Paris,  will  serve  as 
a  check  to  the  wild  guesswork  often  found  in  periodicals. 

CITY   AND   MARKET  REGULATIONS. 

The  city  government  levies  a  small  tax  on  all  eggs  that  enter  the 
city  limits,  and  from  the  records  of  this  transaction  it  becomes  possible 
to  ascertain  the  total  receipts  of  eggs  in  Paris.**  This  tax,  or  octroi,  as 
it  is  called,  amounts  to  81  cents  per  100  kilos.  Alx)ut  one-third 
of  the  eggs,  both  foreign  and  domestic,  go  to  private  dealers  in  the 
city.  The  remainder  is  taken  by  the  Halles  Centrales  (Central  Market), 
where  the  sale  is  subject  to  municipal  regulations.  The  market  fee 
for  eggs  is  20  cents  per  100  kilos.  The  common  package  (colis) 
for  French  eggs  is  a  wicker  basket  containing  1,000,  while  the  long 
foreign  cases  hold  440  more.  As  the  consignments  usually  contain 
some  spoiled  and  small  eggs,  thei'e  is  a  board  of  inspectors  appointed 
by  the  prefect  of  police  to  ascertain  the  number  and  condition  of  the 
eggs. 

The  cost  of  counting  1,000  eggs  is  about  5  cents;  of  testing,  about 
12  cents;  and  of  passing  through  the  ring,  or  grading,  about  3  cents. 
Inspectors  make  no  charge,  however,  for  grading  if  there  are  fewer 
than  ten  small  eggs  in  a  consignment.  An  egg  passing  through  a 
ring  having  a  diameter  of  38  mm.  (about  IJ  inches)  is  considered 
small.  The  inspectors  act  independently  of  buyers  and  sellers,  and 
the  police  seize  all  eggs  that  are  unfit  for  consumption.  The  number 
so  seized  is  about  1  in  every  50.  The  cost  of  counting  and  testing  is 
borne  by  the  purchaser  when  the  loss  falls  below  10  in  the  count  and 
15  eggs  in  the  test,  otherwise  the  seller  makes  good  the  loss.  The 
commission  men  charge  3  per  cent  for  handling  the  eggs;  they  sell 
about  40  per  cent  by  auction  and  60  per  cent  by  contract. 

An  ordinance  of  April  23, 1897,  forbids  the  importation  of  merchan- 
dise not  coming  directly  from  the  places  of  shipment  or  production. 
This  has  had  the  effect  of  eliminating  preserved  or  limed  eggs,  which 
were  bought  up  when  they  were  abundant  and  preserved  and  resold 
at  times  when  the  supply  was  scarce.  The  items  of  preserved  eggs 
given  in  the  oflBcial  reports  before  this  date  have  not  appeared  since. 

oAnnuaire  statistique  de  \^  Ville  de  Paris, 
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THB  SOnitCBB  OF  BUPPLY. 

Nearly  all  the  receipts  of  eggs  in  the  Halles  Centrales  are  domestic. 
Only  about  one  one-fifteenth  is  foreign.  As  the  foreign  eggs  are 
smaller,  requiring  from  25  to  30  to  make  a  kilogram,  they  bring  from 
91.54  to  91.93  less  per  1,000  than  French  eggs.  The  table  below  gives 
the  domestic  and  foreign  sources  of  the  supply  of  the  market  in  1897: 

Sources  of  supply  of  egg»Jor  the  Paris  market  for  1897. 

France:  Kilogruns. 

West— Normandy,  Brittany 4,555,301 

Lyons — Burgundy,  Bourbonnais 1,346,234 

North— Picardy 1,452,982 

East— Brie,  Champagne 737,300 

Orleans — Beauce,  Ome,  ChAtellerault,  Nivemais,  Vend^,  Midi 6,503,600 

Paris— Private  parties 372,626 

Preserved — South  and  west 204, 800 

Foreign: 

Austria-Hungary 57, 980 

Egypt: 56,459 

Germany 209,680 

Russia 708,144 

Spain 5,100 

Tunis 217,020 

Turkey 23,100 

Total 16,450,326 

The  average  price  for  1,000  eggs  in  1897  was  $16.81.  The  average 
price  per  kilogram  for  the  same  year  was  27.6  cents.  A  kilogram 
represents  about  16  large,  17  medium,  or  22  small  eggs.  As  the  dif- 
ferent grades  do  not  ent^r  in  the  same  proportion  into  the  total 
receipts,  the  official  estimate  is  20  eggs  to  the  kilogram. 

TOTAL   RBCEIPTH   AT   PARIS. 

The  total  supply  of  Paris  was  20,566,873  kilograms  in  1885, 
22,324,103  kilograms  in  1890,  24,589,962  kilograms  in  1895,  and 
30,732,964  kilograms  in  1900.  This  last  figure  should  be  discounted 
somewhat,  as  the  increase  is  beyond  the  normal  and  was  due  to  the 
occurrence  of  the  world's  exposition  in  that  year.  We  see  from  these 
figures  that  there  is  a  normal  increase  of  about  half  a  million  a  year. 
The  home  production  supplies  nearly  all  the  demand.  In  the  late  fall 
and  winter,  when  French  eggs  are  more  scarce  than  at  any  other  time, 
foreign  eggs  make  up  the  deficiency,  but  seldom  appear  on  the  market 
during  the  summer  season.  The  duty  on  eggs  is  jl.93  (general  tariff) 
or  $1.16  (special  tariff)  per  100  kilograms;  a  few  eggs  come  in  at  the 
general  tariff  of  $1.93,  while  the  great  mass  enter  at  the  conventional 
rate  of  $1.16  per  100  kilograms.  The  records  of  the  port  of  Paris 
give  the  fkiQount  of  foreign  eggs  subject  to  tariff.     From  libout 


Digitized  by 


Google 


POULTBY  AND  EGGS  IN  EUROPEAN  COUNTRIES. 


53 


1,000,000  kilograms  in  1890  it  had  grown  to  4,000,000  kilograms  in 
1900.  Foreign  eggs,  as  a  rule,  are  small,  requiring  from  25  to  30  to 
the  kilogram,  as  stated  above,  and  they  bring  from  $1.54  to  $1.93  less 
per  1,000  than  the  domestic.  The}'  also  come,  as  a  rule,  by  slow 
freight  and  are  from  three  to  eight  days  old  when  they  arrive. 

At  first  the  imports  seem  to  have  come  from  a  few  near-by  countries, 
but  as  the  years  went  by  they  were  shipped  from  greater  and  still  greater 
distances.  About  1890  Austria-Hungary  was  the  only  country  export- 
ing to  Paris.  Soon  Russia,  Germany,  and  Italy  came  in.  Egypt 
appeared  for  the  first  time  in  1896  and  Tunis  and  Turkey  in  the  fol- 
lowing year.  Russia  has  gradually  outstripped  the  others.  The  seiz- 
ures by  the  police  in  the  Central  Market  since  1892  average  30,529 
kilograms  and  the  reshipments  992,111  kilograms.  It  should  be 
obsei-ved,  however,  that  the  reshipments  have  in  the  same  period 
decreased  from  about  1,215,000  to  684,100  kilograms.  Therefore, 
after  deducting  the  seizures  by  the  police  and  the  reshipments,  the 
per  capita  consumption  in  1891  was  180.6;  in  1896  it  was  193.6;  and 
in  1900  it  was  221.  As  ali*eady  stated,  some  deduction  should  be  made 
for  the  exposition  year  of  1900. 

The  table  below  shows  for  the  year  of  1897,  by.  months,  the  total 
receipts  of  eggs  at  Paris  and  also  the  amount  of  these  that  went  to  the 
Central  Market.  The  difference  between  the  total  receipts  and  those 
that  went  to  the  Central  Market  are  the  eggs  that  went  to  private 
dealers: 

Receipts  of  eggs  at  Paris  in  1897 ^  by  months. 


Month. 


January 

Febroary . . , 

March 

April 

May 

June 

July 

August 

September . , 

Ctetober 

November . . 
Decemt>er  .. 

Total. 


Total  re- 
ceipts at 
Parts. 


Kilograms 
1,534.809 
2,222,594 
8,553.158 
3.4?J,453 
2,552,925 
2,099.699 
2,103,781 
1,730,659 
1,695.713 
1.873,658  I 
1,675,375  i 
2.013,818  I 


Receipts 

of  foreVn 

origin. 


KilogramM 


Of  domestic  Of  foreign 
origin  origin. 


Receipts  at  Halles  Centrales  (Cen- 
tral Market). 


Kilograms 

1,188,687 

1.538,648 

2,288.456 

1.883,573 

1,583,123 

1,320,893 

1,277,035 

1,045,766 

842,599 

.      784,536 

757, 100 

812,420 


26,528,642  I    2,820,600  ,  15.172.843       1,277,483       16,450,326 


Kilograms. 

118,100 

10,430 

6,700 


3,700 
126,260 
356,176 
290,048 
366,069 


Total. 

Kilograms. 
1,266,787 
1.549,078 
2,245,155 
1,883,573 
1.533,123 
1,320,898 
1,277,086 
1,049,466 
968,859 
1,140,712 
1,047,148 
1,178,497 
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Table  shoir'mg  maxirnnm  and  minimum  prices  per  1^000  eggs  of  the  several  grades  at  the 
Central  Market,  Paris,  by  months. 


Month. 


January . 
February . . 

Man-h 

April 

May 

June....... 

July 

August 

September. 

October 

November . 
December  . 


1897. 


Average . 


January . 
February . . 

March 

April 

May 

June 

July 

AUgUHt 

September. 

October 

November . 
December . 


1900. 


Extra  .size   (15  per 
kilogram). 

Medium  .size  (17  per   | 

Small    size   (22   per 
kilogram). 

Maximum.  Minimum. 

_  _   _    

Maximum. 

Minimum. 

Maximum. 

Minimum. 

»25.56  1          122.10 

$21.09 

$18.65  I 

$16.90 

$13. -27 

23. 47              20.  «6 

19.17 

16.71 

15,81 

12.99 

.            18.67              16.36 

.  15.37 

13.24 

12.21 

9.61 

18.23              15.91 

15.22 

13.24  ' 

11.56 

8.95 

17.12              15.29 

13.84 

11.74  1 

9.91 

8.39 

18.09  i            16.58 

14. 47 

12.13  1 

11.(6 

8.59 

19.70  ,            17.47 

15.97 

13.  (H) 

11.66 

9.12 

22. 42               19. 47 

18.05 

15.24 

14.10 

10.42 

23.  S8  '            20.41 

17.67 

15.88  ' 

13.79 

9.95 

28. 18              24. 75 

21.81 

17.37 

14.75 

10.75 

30.72  ,            26.66 

23.10 

18. 10  1 

15.22 

12.47 

30.05              26.08 

22. 85 

18.03  1 

1.5.68 

12.81 

23.01  1            20.16 

IS.  22  1            15.33  1 

13.56 

10.61 

28. 13  j            24. 95 

1 
21.42  ,            18.83 

16. 10 

12.79 

24.59  j            21.81 

19.09  '            16.71  1 

14.01 

11.14 

19.84  !            17.58 

15.  .55  '            13.55  1 

11.63 

9.08 

IK.  83 

16.8*) 

14.8<i  1            12.81  1 

11.11 

9.43 

19.37 

17.34 

15.41               13.47 

11.55 

9.10 

21.09 

18.24 

16.09  1            13.67  1 

11.56 

9.09 

21.94 

18.96 

16.65 

14.27 

12. 16 

9.75 

25.37 

21.23 

18.07 

15.90 

13. 40 

10.24 

25.01 

22.  OtI 

18. 76 

15.69  1 

12. -28 

9.40 

28. 82               -25.  a5 

•22.45              19.30  1 

15.07 

12.35 

31.61 

26. 14 

22.88 

18.99 

1.5. 42 

11.19 

32. 01              27. 17 

22. 52 

18.82 

15.47 

11.93 

Average . 


I 


I 


21.45  I 


18.  (>5  I 


16. 00 


13.31 


10.46 


Table  shoving  the  imports  of  eggs,  hAh  domestic  and  foreign,  into  Paris  for  a  series  of 

gears. 

I  ..  -   -   _-  


Year. 


EggM  of      I  y         f  -  I      Reship- 

domcstic       lfjl^',}ig^n  Total.  ments 

origin.       |  eign  ongin.  |  (about). 


•I- 


T 


T 


20,  739. 985 
21,610,372  I 
21,176,203 
|. 


I    Kilograms. 

1885 '. 

1886 

1887 

1888 

1.S89 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 1      25,236,622 

1900 1      26,602.544 

1901 ' 

1902 1 


KHogramn. 


T29, 900 

969,700 

1,147,900 


I 


22,378,265 
22.194,896  i 
23.0;i=S.264  I 
'23,200.602 
23, 708, 142 
•23,675,556 


1,170,900 
2, 283, 700 
1.5.54,700 
2, 468.  .'HX) 
2, 820, 500 
3, 239, 400 
4,006,300 
4, 129,  700 
5,219,600 
7,219,100 


KUogravM. 
20,566,873 
20,721,599 
21,4a5,044 
21,469,885 
22,780,072 
22, 324, 103 
23.250,509 
23,432,947 
23,549,165 
24,478.596 
24.589,962 
25, 669, 102 
26,528,642 
26,914.956 
27,242,922 
30,732,964 


Kilograms. 


1,009,100 

909,100 

900,000 

1.200,000 

1,110,000 


1,215.000 

1,110.000 

1,140,000 

1,120,000 

1,135.900 

901,900 

863,600 

771,900 

684.100 
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The  following  table  shows  what  disposition  is  made  of  these  eggs. 
The  Central  Market  (Halles  Centrales)  alone  makes  a  separate  show- 
ing of  the  domestic  and  foreign  produce: 

Distribution  and  price  of  eggs  received  at  Paris  for  a  series  of  years. 


Central  market. 

Year. 

Of  domes- 
tic origin. 

Of  foreign 
origin. 

Kilograms. 

Kilograms. 

1885 

1886 

1887..                      ' 

1888.   ' 

1889 

15,499,645 

502,894 

1890 

14,54-1,590 

573,690 

1891 

15,288,861 

441,832 

1892 

15,741,065 

290,344 

1893 1  15.416,031  , 

1894 15,082,752  j 

1895 15,447,440 

1896 1  15,637,814 

1897 1  15.172,843 

1898 1  14,a58,199 

1899 13,764,214 

1900 1  15,5'28,433 


632,965  I 
1,318,946 
541,200 
930,200 
1, '277. 483 
1,955,376 
2,494,380 
2,r)06,160 


Private 
dealers. 


Kilograms. 
4,580,284 
5,588.776 
6,157,895 
6, 278, 788 
6,777,533 
7,305,823 
7.519,815 
7,401,538 
7,600,169 
8,076,898 
8,601.324 
9,101,088 
10,078,316 
10,901,381 
10,983,622 
12,579,651 


Seized  by 
police. 


Price  per 
kilo- 
gram. 


Kilograms. !  Francs. 
1.36 


37,031  1. 
36,657  1. 
35,586  . 
I. 


82,743  i 
33, 108  , 


80.624 
30,638  I 
28,081  j 
28,719  ' 
30,039  ! 
30,981  j 
31,790 


Price  per 
1,000 
eggs. 


Francs. 


1.33  I 
1.43 
1.41  ' 
1.43  I 
1.45  j 
1.46 
1.48 


81.69 
87.21 
85.05 
87. 12 
89.59 
81.03 
80.91 


ITAtiY. 

Agricultural  cooperation,  along  the  lines  followed  in  Denmark  and 
Ireland,  is  unknown  in  Italy,  except  in  Lombardy  and  Venotia,  where 
some  attempts  have  been  made  with  excellent  results.  The  general 
principle  governing  these  cooperative  societies,  or  unions,  is,  first,  the 
establishment  of  local  unions;  these  have  their  head  in  a  central  union. 
There  are  about  300  such  unions,  and  they  have  a  membership  of  about 
45,000.  The  unions  and  their  membership  are  increasing.  Instructors 
are  appointed  to  travel  from  place  to  place  to  give  such  advice  as  seems 
necessary.  No  unions  have  yet  been  established  to  lend  support  to 
the  poultry  and  egg  industry,  those  so  far  organized  being  for  the 
purpose  of  purchasing  fertilizers  and  other  things  needed  on  the  farm. 
It  is  probable  that  the  success  of  the  unions  in  other  lines  will  soon 
suggest  the  value  of  their  work  in  the  interests  of  poultry  and  ^^g 
production. 

The  statistics  of  imports  and  exports  which  have  been  compiled  for 
Italy  relate  to  special  commerce;  that  is,  the  imports  are  those  for 
consumption  only  and  the  exports  are  those  of  domestic  origin. 

The  imports  of  eggs  have  never  been  on  a  large  scale;  the  largest 
amount  was  in  liH)ii,  when  their  value  was  {S*J44,251.  So  far  as  the 
statistics  compiled  for  this  article  show,  there  has  always  been  a  heavy 
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export  trade  in  eggs.  This  trade  was  worth  ^,781,182  in  1880,  while 
in  1902  the  value  was  $8,310,821.  This  amount  was  exceeded  b}-  the 
three  years  immediately  preceding  1902. 

In  the  matter  of  live  poultry  Italy  again  lias  the  balance  of  trade 
on  her  side.  The  imports  have  not  been  large,  yet  the  amount  for 
1902  is  very  much  larger  than  that  for  any  previous  year  since  1885. 
The  exports  have  been  large  all  along,  the  average  for  the  long  series 
of  years  shown  in  the  table  being  close  to  $1,600,000. 

The  trade  in  dead  poultry  is  not  very  great.  The  value  of  the 
imports  in  1902  was  $7,961,  while  the  exports  for  that  year  were 
valued  at  $795,546.  This  latter  amount  has  been  exceeded  but  once, 
and  that  hut  slightly,  in  1900. 

Italian  imports  and  exportu  of  egg»^  1880  to  1908. 


Year. 


Imports. 
Quantity. 


Kikfgrams. 

77,200 
176,100 
190,200 
175,700 
496,800 
411,300 
880,400 
240,500 
181, 400 
162, 700 
148,200 
128,800 
107,600 

91,300 
101,700 
122,100 
153,000 
248,800 
268,700 
216, 100 
240,600 
381,900 
848,700 
1903  a , j  1,355,100 


1880. 
1881. 
1882., 
1883.. 
1884., 
1885., 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 


Value. 


DoUar$. 
20.859 
43,933 
47,521 
40,088 
124,647 
103, 191 
91,772 
68,021 
43,763 
40,821 
37,183 
32,316 
26,977 
22,897 
25,617 
33,655 
32,482 
52,820 
62,231 
54,219 
65,190 
106, 875 
244,251 
392,291 


Exports. 


Quantity. 

KUogranu, 

25,096,900 

21,830,900 

25,490,000 

23,716,700 

29,775,300 

28.874,400 

23,402,600 

19,376,900 

18,089.500 

14,155,400 

16,285,200 

17,507,700 

17,840,400 

23.652,400  j 

30,676,200 

24,679,200 

26,331,200 

29,899,000 

31,489,100 

33,797,700 

35,739.600 

83,048,200 

28,707,500 

'25,505,100 


Value. 


DoUart, 

6,781,182 

5,477,874 

5,396,441 

5,949,520 

7,470,623 

7,234,587 

5,646.877 

4,674,677 

4,364,092 

3.571,690 

8,837,057 

4,392,682 

4,476,156 

5,934,387 

7,696.659 

6,191,011 

5,490,114 

6,283,368 

7,292,876 

8,479.843 

9,666.840 

9,248,539 

8,310.821 

7,413,7-25 


a  Preliminary  figures. 
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Italian  importti  ami  exporttt  of  live,  poultry ,  1SS6  to  190S, 


Yt«r. 

Imports. 

Export*. 

Quantity. 

Value. 

DoOara, 
21,105 
19,590 
16,674 
18,993 
19,211 
19,888 
21,756 
38,142 
16,060 

Quantity. 

Value. 

1885 

Kilogranu. 
72,900 
75,500 
61,600 
75,700 
71,100 
73,400 
83,500 
127,200 
60,300 
67.300 

KUograms. 
6,106,700 
5,982,600 
6,318,600 
4,876,000 
4,787,500 
4,767,500 
4,890,300 
4.909,200 
5.84&.600 

DoUara. 
1,767,890 

1886 

1,602,989 

1887 

1,485,735 

1888 

1,228,041 

1889 

1,266,753 

1890 

1,288,179 

1891 

1,274,167 

1892 

1,279,092 

1893 

1,566,917 

1894 

17,924  1    6.970.300 

1,856,470 

1895 

88,100 
80,800 
78,000 
58,600 
48,200 
68,300 
78,600 
150,400 
171,200 

28,465 
21,052 

6,934,000 
6,676,200 

1,846,802 
1,739,484 

1896 

1897 

19,570 

6,806,500 

1,707,751 

1898 

12,931 
12,093 
17,136 
18,962 
37,785 
24,954 

6,618,300 
7,789,500 
6,688,900 
4,948.700 
5,368,900 
5,001,800 

1,796,665 
1,954,386 

1899 ." 

1900 

1,678,246 
1,198,874 

1901 

1902 

1,845,808 

1903a 

1,264,951 

a  Preliminary  figures. 
Italian  imports  and  exports  of  dead  poultry,  1885  to  1903. 


Year. 


I 

1885 

1886 

1887 

1888 

1889 

1890 

1891 1 

1892 j 

1893 1 

1894 : 

1895 

1896 1 

1897 

1898 ' 

1900 

1901 

1902 

1908a 


Imports. 

Exports. 

Quantity. 

Value. 
IkMars. 

Quantity. 
Kilograms. 

Value. 

Kilograms. 

Dollars. 

9,400 

2,266 

1,872,200 

649,502 

5,600 

1,477 

1,285,500 

421,778 

7,900 

2,692 

1,137,900 

373,346 

16,100 

4,972 

888,700 

274,431 

15,100 

4,954 

933,900 

306,413 

14,500 

4,758 

865,300 

283,906 

12,300 

3,598 

1,018,400 

284,482 

14,300 

4,416 

1,554,500 

480,030 

14,700 

4,539 

1,607,700 

496,467 

13,800 

4,261 

2,016,000 

622,232 

19,400 

5,991 

2,092,000 

646,010 

17,600 

5,066 

2,064,900 

697,789 

12,500 

3,378 

1,626,800 

498,561 

16,700 

4,512 

2,136,100 

576,904 

38,600 

10,802 

2,569,000 

718,935 

27,800 

8,048 

2,834,100 

820,472 

23,500 

6,676 

2,551,700 

714,093 

27,600 

7,961 

2,748,000 

795,546 

41,000 

11,869 

2,453,400 

710,259 

a  Preliminary  figures. 
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GKRMANY. 


The  statistics  for  Germany  are  from  Government  official  reports, 
and  the}"  are  given  for  the  "German  customs  district."  This  district 
comprises  the  26  allied  States  and,  in  addition,  the  Grand  Duchy  of 
Luxembourg,  the  two  Austrian  communities  of  Jungholz  and 
Mittelburg,  bordering  on  the  Bavarian  territory,  while  separate  parts 
of  the  German  Empire  (the  territory  of  the  free  ports  of  Hamburg, 
Bremerhaven,  and  Geestemiinde,  the  Prussian  island  of  Heligoland,  a 
part  of  the  Hamburg  community  of  Cuxhaven,  and  some  of  the  rural 
communities  of  Baden  on  the  Swiss  borders)  are  excluded. 

There  are  no  data  at  hand  to  show  what  the  German  production  of 
poultry  and  eggs  is,  but  the  table  of  exports  and  imports  indicates 
very  decidedly  that  this  production  is  not  sufficient  to  meet  the  needs 
of  the  German  people.  The  imports  of  chickens  in  1897  (the  fii-st 
year  that  they  were  reported  separatel}")  amounted  to  7,468,800  kilo- 
grams, or  16,431,360  pounds,  having  a  value  of  1^2,399,664.  In  the 
ye^irs  following  there  was  a  steady  increase,  so  that  the  amount  of 
imports  of  chickens  in  1903  was  10,609,800  kilograms,  having  a  value 
of  $2,752,470.  It  will  be  observed  that  the  increase  in  values  has  not 
kept  pace  with  the  quantities. 

We  find  similar  large  imports  of  live  geese  and  dead  poultr3\  The 
imports  of  live  geese  into  Germany  in  1902  are  nearU^  a  half  larger  in 
quantity  than  the  total  number  that  were  in  the  United  States  in  1900. 
The  Russian  statistics  show  a  total  export  of  live  geese  in  1902  amount- 
ing to  5,203,(K)0  in  number,  and  the  German  reports  show  that  most  of 
these  are  consumed  in  the  latter  country. 

The  imports  of  dead  poultry  are  also  ver}^  large,  and,  as  will  be 
noticed  in  the  table,  have  graduall}^  increased  in  both  quantity  and 
value.  In  1897  the  value  of  such  imports  was  $1,239,028  and  in  1902 
it  was  *2,045,372. 

The  total  value  of  imports  of  poultry — chickens,  geese,  other  live 
poultry,  and  dead  poultry— in  1903  was  §11,741,492.  When  we  add 
to  this  sum  the  value  of  the  imports  of  eggs,  egg  yolks,  and  egg 
whites,  we  have  a  grand  sum  of  $38,680,950. 
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German  imprtrtii  and  f.r}mrt»  of  live  ami  dead  poultrif^  ISii/i  to  lfH).i. 
IMPORTS. 


Year 

Live  chipken8. 

Live  K***"*!'. 

Other  live  jHniltry. 

l)i»ad  poultry. 

Quantity. 
Kilfif/ravM. 

Value. 
Dollar*. 

Quantity. 
KUogravM. , 

Value. 
DoUart^. 

Quantity. 
k'UfHrrams. 

Value. 
DoUan. 

Quantity. 
Kilttgrams. 

Value. 

DoUars. 

IHSS 

'riS,  448, 900  . 

<'24,5O2,700  ' 

7,468,800  j 

4,457,740 

2, 858, 400 

877,506 
1,041,012 

1H96 

4,041,240 
2,399,664 

3,:i64,800 

1«97 

18,073,800  i 

2,494.951 

2.114,500 

709,002 

4,067.200 

1.239,028 

1^ 

8,363,500  ' 

2,279,084 

'20,311,600 
yumbrr. 

4,176.662 

2, -251, 600 

754,222 

4.119.100 

1.225,462 

im 

8,t>25,600 

2,421,6;>0 

6,875,810 

4,'254,72«i 

2,435,700 

817,  a'>4 

4,482,500 

1,333,514 

1900 

9.615.500  1 

2,608,950 

6,220,ft'>5 

4,219,264 

2,438,900 

818,720 

5,158,500 

1,583,652 

1               1901 

9,373,500 

2,498,524 

6,431,247  1 

4,301,132 

2.2tl8,300 

758, 744 

6,601,400 

2,042,516 

1902 

10,594,600 

2,746,282 

7,254,145  1 

5,568,724 

2,669,400  1 

8»4,4(H 

6.714,100 

2,aiO,370 

1903 

10,609,800  1 

2,752,470 

7,814,72:} 

6,007,596 

2,876.200 

965,090 

6,618.500 

2,016,:«6 

ekentt. 

KXI»()RTS. 
Live  K«?e.se. 

Other  live 

poultry. 

Dead  pr 

Year. 

Live  Chi 

>ultr>'. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity.  ' 

Value. 

Quantity. 

Vahie. 

KilogmmM. 

Dollars. 

Kilograms. 

JMlartt. 

KUttfframit. 

JhyUard. 

KiU)ffram«. 

rXfllarn. 

1895 

272,600 

14,288 
!       88,298 
'      53,312 

133, 500 

59,976 
77,112 
101,864 

1K9H 

279,100 
111,900 

179,800 
227,800 

1897 

97, 500 

20,944 

M.lOO  1 

25,704 

1898 

168,500 

80,206 

102,200 
Sumlx-r. 

»i,414 

38.:}00  ' 

18.32(i 

115,000 

68,544 

1899 

169,200 

79.844 

n0,6a5 

90.440 

47,600  1 

•22, 610 

285,600 

125. 188 

1900 

191,400 

91,154 

5:^,309 

63, 546 

46,300 

22.  I'M 

264,700 

115,906 

1901 

135,300 

1      64,498 

55, 373 

65. 926 

53,000 

25,228 

285,900 

123, 046 

1902 

131,200 

58.256 

.      55,:f29 

72.  liW 

52,  GOO 

24,990 

272,  m) 

117.334 

190;} 

75,700 

36,938 

99,444 

130. 186 

49,700 

23,122 

307,700 

132,-166 

«  For  the  years  of  1895  and  1896  fcame  and  Reese  are  inchided  under  tlie  head  of  "Chicken.M." 
1896  chiekenM  only  are  given,  while  Kt'ese  an-  given  under  u  sejuirate  head. 

(ierman  iinportu  and  exportn  of  t'<j<jH  and  egg  irhite^*i,  ISU/i  to  lUO:i. 


After 


Import.' 

,. 

Export*. 

Year. 

Eggs  (Including  yolks). 

Egg  \* 

hitL-s. 

KgRM  (inc 
yolki 

hiding 

Egg  whites. 

Quantity. 
KUogram*. 

Value. 
Dnllnrf. 

Quantity. 
A'ilfnt. 

Value. 

Quantity. 

Value. 
Dolfarif. 

Quantity. 
KiUnjramtf. 

Value. 

DoUurft. 

noHarf. 

1895 

83,565,000 

17,101,108 

19<i,>>()0 

I>s7,316 

771,900 

176, 358 

208, 400 

170,888 

1896 

89,029,800 

18,H58.4(m 

171,  tHK)  1 

162, 7112 

745, 300 

175,644 

136,100 

80.920 

1897 

99,590,200 

20,384.224 

2i:?,:}00 

2ia,24H 

694,  UK) 

158, 508 

107,000 

69, 144 

1898 

105,835,800 

17,1102,482 

2t)l,0()0 

298, 21 4 

544, 8(X) 

110.  IW 

117,500 

67.016 

1899 

112,578,600 

21,568,9.S8 

243. 900 

276, 698 

497,500 

107, 100 

2as,  200 

119.000 

1900 

118, 169, 70O 

24,051,090 

235, 600 

246. 8(J5 

613. 100 

140, 082 

2(>3,  TiOO 

37.  (KM 

1901 

116,486,500 

24,202,934 

270,000 

224,910 

698, 800 

162.078 

289, 400 

5.5,216 

1902 

128,153,800 

27,  :«6, 898 

rm,  700 

241,  OM 

rm.  700 

Z^),  622 

379,000 

90.202 

1903 

124, 776, 900 

26,667,900 

1,140,700 

271,5.'S8 

^Oli^.'SOO 

245, 5«W 

4  46,600 

106,386 
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AUSTRIA-HUNGARY. 

In  discussing  the  trade  of  Austria-Hungaiy  it  is  necessary  to  explain 
that  the  officials  of  that  (iovernment  use  such  terms  as ''  special  trade '' 
and  "transit  trade."  The  special  trade  includes  the  imports  for  con- 
sumption and  the  exports  of  domestic  production.  The  transit  ti*ade, 
as  the  phrase  suggests,  is  that  which  passes  through  the  country,  going 
principally  from  Russia,  Italy,  Koumania,  and  Servia  to  GernMiny, 
Great  Britain,  Belgium,  and  Switzerland.  The  general  trade  includes 
both  the  special  trade  and  the  transit  trade.  The  accompanying  table 
shows  a  large  business  in  the  handling  of  eggs,  and  by  inference  a 
very  large  production.  The  same  terms  with  the  same  meanings  are 
used  in  Italy.  In  every  3'^ear  shown  the  exports  have  exceeded  the 
imports,  and  in  1902  this  difference  was  that  between  49,514,100  and 
120,324,700  kilograms,  or  70,810,6(X)  kilograms.  It  does  not  appear 
from  the  information  at  hand  why  there  should  be  any  imports  what- 
ever when  so  many  eggs  are  exported;  but  the  records  show  that  most 
of  the  imported  eggs  are  from  Russia,  and  we  learn,  in  studying  the 
egg  market  of  England,  that  the  Russian  eggs  are  quite  small  as  com- 
pared with  those  from  other  countries.  So  the  explanation  probably 
lies  in  this,  that  the  larger  eggs  of  domestic  production  are  export^ 
from  Austria-Hungary  and  the  smaller  and  cheaper  Russian  eggs  are 
imported  for  consumption. 

AusirO' Hungarian  imports  and  exporti  of  eggSy  1880  to  190S. 


Special  trade. 


Year. 


Imports. 


Exports. 


IgHO 

KUograms." 
2,480,100 

1881 

2,976,000 

1882 

3,287,000 

1,080,000 

951,200 

1,043,100 

1888                     

1884       

1886 

1886.. 

693, 700 

1887 

459,500 

1888                    

451,900 

612, 700 

613, 100 

802,000 

830,000 

1,781,600 

20,707,100 

40,360,400 

37,220,100 

87, 108, 500 

40, 454, 500 

1889                 

1890 

1891 

1892          

1893 

1894 

1895 

1896 

1897 

1898 

1899 

42,309,500 

1900 

39,349,400 
42,078,500 
49,514,100 
52, 877. 800 

1901..; 

1902 

1903 «» 

Quantity,  j     Value.     '  Quantity. 

Dollars,    j  Kilogram*. 

181.246  '  27,262,800 
217,413  29,662,800 
240,214  24,  MO,  700 

75,2T2  33,884,100 

88,823  I  27,577,200 

97,404  38,026,200 

70,412  46,372,700 

42,840  I  45,504,200 

42,549  48,335,500 

60,538  I  55,767,100 

60,571  60,995,800 

81,403  I  55,880,100 

91,504  I  65,249,800 

178.247  I  66,299,900 
2,942,489  90,207,400 
5,407,486  91,527,500 
5,289,046  88,670,700 
5,423,778  94,453,400 
5,746,226  95,796,100 
5,550,883  l(M.O47,50O 
6,563,155  108,787,500 
6,972,505  105,885,500 
7,046,704  120,824,700 
7,659,928  112,611,600 


Value. 


I)oUar». 

2,213,739 

2,406,619 

1,992,706 

2.751,889 

2,575,169 

3,450,793 

4,605,829 

4,248,483 

4,907,821 

5,889,170 

6,566,199 

6,465,962 

9,501,085 

9,660,084 

15,375,166 

16,978,871 

16,200,187 

16,881,857 

16,289,291 

17.299,192 

20,160,285 

19,697,676 

22,764,181 

21,746,875 


Transit. 


KUogratM. 


24,219,000 
25,884,000 
22,211,200 
19.675,300 
8,838,100 
12,753,500 
12,164,000 
15,892,400 
19,596,400 
18,015,900 
21,457.600 
31,076,900 


a  The  French  officials  estimate  that  20  eggs  of  average  size  are  equal  to  1  kilogram. 
6  Preliminary  figures. 
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Previous  to  1898  the  values  were  given  in  gulden,  worth  40.6  cents, 
but  since  1898  and  including  that  year  they  are  stated  in  kronen, 
worth  20.3  cents. 

The  next  table  shows  the  impoi*ts  of  live  and  dead  poultry  and  the 
exports  of  all  kinds  of  poultry.  The  imports  are  comparatively  small, 
but  the  exports  are  enormous  for  so  small  a  country,  showing  a  gradual 
increase  for  the  years  shown  in  the  tabular  statement. 

Atutra-Hungarian  imports  and  exports  of  potUtry,  all  kinds^  1891  to  190S, 


Year. 


KUograiM. 
1891 1,409,800 


Importa. 


Live  poultry. 


Quantity.        Value, 


1892 I  1,760,500 

1898 1  1,667,000 

1894 1  2,037,100 

1896 2,891,100 

1896 1  3,300,500 

1897 1  8,802,700 

1898 '  4,631,200 

1899 1  6,423,900 

1900 '  6,326,400 

1901 7,261,000 

1902 6,813,800 

19080 5,597,100 


Dollars. 

286,236 

452,690 

378,798 

496,132 

704,410 

808,880 

926,492 

1,128,274 

1,140,860 

1,323,154 

1,846,484 

1,344,063 

1,022,511 


Dead  poultry. 


Quantity.       Value. 


KUogranu. 
74,000 
69.500 
71,000 
90,900 

100,200 
90,400 

107,100 
99,000 
95,000 
96,300 
90,400 
86,400 


Dollars. 
15.022 
15,022 
15,834 
18,270 
14,210 
14,616 
19.488 
16,849 
15,428 
16,225 
18,270 
17,468 


Exports. 


Quantity. 


Kilograms. 
6,520,400 
7,001,500 
7.428,000 
8,481,500 
7,778,900 
7,626,600 
9,024,700 
9,708,700 
10,881,200 
13,338,100 
10.013,900 
12,222,800 


Value. 

Dollars. 
1,588,272 
2,059,232 
2,272.788 
2,582,566 
2.524,914 
2,415,294 
2,748,214 
2.838,840 
3,975,958 
4,341,661 
2.082,842 
2,481,127 
8,233,374 


a  Preliminary  figures. 

The  information  given  herewith  concerning  poultry  raising  in  Hun- 
gary is  from  an  article  by  G.  Parthay,  in  Ungarns  Landwirthschaft, 
1896.  He  first  states  that  Hungary  has  the  necessary  conditions  for 
poultry  raising,  and  that  the  profits  of  the  industry  may  be  increased 
greatly  by  a  more  thorough  knowledge  of  the  subject.  The  breeds  of 
poultry  now  in  use  are  second  or  third  class.  Excepting  the  turkeys, 
which  were  imported  from  America,  all  breeds  have  been  known  there 
for  ages. 

It  is  hardly  possible  that  the  Hungarians  brought  poultry  with  them 
from  Asia,  but  they  no  doubt  acquired  some  soon  after.  The  produce 
of  poultry  was  an  article  of  ti-ade  in  1300.  An  order  of  the  King  in 
1498  prohibited  the  export  of  poultry.  In  1514  an  order  of  the  King 
required  bondmen  to  pay  their  landlords  12  chickens  and  2  geese 
annually.  From  that  time  till  1850  there  was  no  progress  in  poultry 
raising.     After  this  latter  date  some  improvement  was  noticed. 

It  was  estimated  in  the  early  sixties  by  Baron  CjCrning  that  there 
were  about  30,000,000  fowls  in  the  country  and  that  they  were  worth 
$12,060,000.  The  exports  at  that  time  amounted  to  $40,000  or 
$60,000,  and  rose  to  $400,000  in  the ''  seventies. ''  About  this  latter  date 
tb^  Bistri??^?  society  of  Saxon  farmers  organized  and  arranged  for  a 
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poultry  fair.  This,  so  far  as  known,  is  the  first  poultr}^  show  held, 
but  its  action  was  soon  imitated  by  other  agricultuml  societies.  A 
national  poultry  show  was  held  at  Budapest  in  1874,  but  as  yet  no 
really  important  improvement  had  been  made.  In  1877  a  society  of 
pmctical  poultry  raisers  was  formed,  and  its  influence  for  progress 
was  felt  at  once,  and  improvements  were  rapid  thereafter.  Numbers 
were  nmltiplied,  and  the  census  for  1884  gave  the  following  statistics 
of  poultry  on  the  peasant  farms  and  on  large  estates: 

On  peasant  farinn:  Number. 

Chickens 18,937,043 

Turkeys 444,225 

Geese 4,854,049 

Ducks 2,155,672 

Doves 1,768,182 

On  large  estates: 

Chickens 2,  744, 145 

Turkeys 238,998 

C4eese 776,  830 

Ducks 519,  098 

Doves 478, 426 

Total 32,916,668 

This  census  was  taken  in  September,  after  the  principal  sales  for 
the  summer  had  been  made. 

In  1890  courses  of  instruction  in  poultry  raising  were  given  for  the 
lirst  time,  and  in  1891  a  course  in  poultr}'^  breeding  was  given  in  the 
preparatory  schools.  In  1892  a  market  was  established  in  the  Tier- 
garten  at  Budapest,  and  eggs  of  purebred  fowls  were  distributed 
free  of  charge  to  breeders.  In  1893  the  agricultural  department  dis- 
tributed poultry  among  16  associations  and  79  teachers  in  the  public 
schools.  In  1894  this  department  gave  33  free  courses  of  instruction 
on  poultry  breeding  by  means  of  traveling  teachers,  and  500  fowls 
were  distributed.  All  this  has  tended  toward  a  general  interest  in  the 
matter  of  poultry  raising. 

In  recent  years,  and  especiall}^  since  1890,  the  Government  has  shown 
greater  interest  in  this  industr}^  by  organizing  fairs,  spreading  infor- 
mation, and  introducing  better  breeds.^  It  has  ascertained  what  foreign 
breeds  would  best  acclimate  in  the  country  and  from  its  breeding 
stations  has  exchanged  cocks  and  eggs  of  these  for  an  equal  number 
of  those  of  the  common  kind,  thus  placing  excellent  birds  within  eeisy 
reach  of  the  peasants.  The  Government  recommended  the  Plymouth 
Rock  and  Langshan  chickens,  the  French  and  bronze-colored  turkeys, 
the  Pekin  ducks,  and  the  fimbden  geese  as  being  best  adapted  to  the 
country. 

«Die  Landwirtschaft  Ungarns,  by  Dr.  Alexander  V.  Matlekovits,  X-eipzig,  1900, 
pp.  276  ff. 
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According  to  the  agricultural  enuinei'ation  of  1895  there  is  a  slight 
decrease  since  1884  in  the  number  of  poultiy,  while  the  exports  have 
trebled  in  the  same  period.  It  is  difficult  to  iind  a  satisfactory  expla- 
nation of  this. 

netherija:n^D8. 

The  table  below,  which  gives  the  imports  and  exports  of  eggs  in  the 
trade  of  Netherlands  for  the  period  of  1880  to  1901,  shows  that  the 
general  trend  has  been  upward  for  the  imports  and  also  for  the  exports. 
The  exports  at  no  time  have  been  so  large  as  the  imports. 

Prussia  up  to  the  year  1895  furnished  very  much  more  than  half 
of  the  total  imports  of  eggs,  but  in  1896  Russia  nearly  equaled  the 
Prussian  supply,  increasing  her  supply  from  911,686  kilograms  in 
1895  to  2,001,861  kilograms  in  1896.  The  Russian  supply  exceeded 
the  Prussian  supply  after  this  date,  except  for  the  one  year  of  1900. 
Most  of  the  so-called  Prussian  eggs,  however,  come  from  Russia  and 
iVustria-Hungary,  and  are  termed  Prussian  in  the  reports  because 
custom-house  officials  are  in  the  habit  of  crediting  merchandise  to  the 
countr}^  last  touched  without  inquiring  into  its  origin. 

Imports  and  exfxyrts/or  Netherlands  of  eggs,  1880  to  1902. 


Year. 


Imports. 


1880. 


Quantity. 

KiUjgrams.a 
4. 179, 445 

1881 '  5,  •210.220 

1882 '  0,567,039 

1883 1  4,988,352 

1884 4.137,653 

1885 '  4,154.174 

1886 1  3,912,185 

1887 1  4,093,119 

1 888 ,  4 ,  555 , 6 1 8 

1889 4,579,206 

1890 4,191,497 

1891 ;  5,095.755 

1892 I  4,540,637 

1893 1  4, 286, 8-22 

1894 1  4,244,753 

1895 I  4.488.635 

1896 1  .5,019,372 

1897 j  6,075,279 

1898 j  7,156,428 

1899 1  6.196,034 

1900 1  5,941,414 

1901 i  5,827,788 

1902 1  5,284,003 


Value. 

Dollars. 
736.062 
942,5-29 

1.985,977 
902,393 
738,501 
751.490 
707,714 
740, 445 
824,111 
828, 378 
758, 242 
921,822 
821,398 
773,8^2 
767, 876 
811,994 
908.004  I 


Exports. 
Quantity.  '     Value. 


Kilogram*. 

284,034 
!  562,527 
I  361,852 
I  281,308 
I  248,315 
I  434,223 
I  344,739 
I  346, 979 
I  574, 268 
I  ,5.'il,485 
I        491.017 

495,113 

I        467,957 

I        489,836 

I        677,217 

1,127,543 

1.989,659 


1,099,018  I    2,533,657 


1,294,598 
1,120,862 
1,074,802 
1,054,247 
965,876 


4,240,159 
3,687,548 
3,6-23,392 
3,747,915 
3,8ai,533 


Dollars. 

51,38-2 

101,761 

65, 4.59 

50,888 

44,920 

78,551 

62,363 

62, 769 

104.285 

99, 764 

88,825 

99,566 

84,654 

88,612 

122,508 

203,972 

359,929 

458,338 

767,044 

677,078 

655,470 

677,470 

688,059 


a  The  French  officials  estimate  that  20  eggs  of  average  size  are  equal  tp  1  kilo^ranu 
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BEIiGIUM. 


The  statistics  of  Belgium  are  full  of  interest  as  showing  the  import 
and  export  trade  for  a  long  series  of  years. 

Value  of  the  imports  and  export»for  Belgium  of  egg%y  18S1  to  1900. 


Year. 


1881. 
1832. 
1888. 
1884. 
1885. 
1836. 
1837- 
1838. 
1839. 
1840. 
1841. 
1842. 
1848. 
1844. 
1845. 
1846. 
1847. 
1848. 
1849. 
1850. 
1851. 
1852. 
1858. 
1854. 
1855. 
1856. 
1867. 
1856. 
1859. 
1860. 
1^1. 
1862. 
1863. 
1864. 
1865. 


Imports. 


9579 

772 

772 

2,895 

3,088 

965 

1.930 

2,316 

8,744 

5.397 

6,562 

8,878 

9,071 

8.492 

9,071 

10,036 

7,141 

7,527 

10,422 

11,773 

12.352 

10,4-22 

8,878 

9,071 

8,-299 

8. '299 

9,650 

11,001 

15,613 

17,663 

22,581 

28,757 

33,196 

55,970 

78.944 


Exports. 


«55, 
61, 
66, 
41, 
35, 
31, 
29, 
83, 
40. 
40, 
47, 
40, 
29, 
87, 
47, 
42. 
61, 
62, 
86, 
1*25, 
138, 
164, 
241 
288, 
445, 
137, 
125, 
119, 
1-29. 
191. 
229, 
242 
261, 
316. 
266, 


257  ' 

467 

696 

842 

670 

601 

901 

906 

147  I 


Year. 


1866. 
1867. 


1870. 
1871 . 
1872. , 
1873. 
1874., 
1875., 
1876., 
1877. 
1878. 
1879. 
1880. 
1881. 
1882., 
1888., 
1884., 
1885., 
1886. 
1887. 
1888. 
1889. 
1890. 
1891, 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 


Imports.   I    Exports. 


SI10,782 

105,764 

105.764 

165,980 

212, 107 

170,567 

818,257 

541,944 

818.127 

815,232 

1.612,129 

1,253,728 

2,157,870 

1,444,219 

1,394,039 

1,373,295 

1,356,973 

1,672,924 

1,757,844 

1,556,352 

1,567,932 

1,495,943 

1,226,647 

1,218,391 

1,570,634 

1.689,355 

1,353,895 

1,398.759 

1.476.643 

2,042.519 

2,242,467 

2.819,474 

1,971,688 

1,891,207 

1,962,424 


S846,821 

839.680 

339,878 

409,925 

859,559 

480.390 

429,460 

382,333 

477,492 

466,-288 

967,195 

1,103,381 

987,787 

.  987,388 

816,969 

1,740,667 

1,889,097 

1,003,600 

1,187.529 

2.961,163 

1.075,589 

249,935 

984,506 

869,272 

834,532 

1.028,883 

916.557 

824,689 

1.053.006 

1,489.767 

1,746,763 

2,065,486 

1.819,188 

1,759,967 

1,605,979 


RUSSIA. 

The  exports  of  Russian  eggs  have  been  increasing  greatly  during 
recent  years,  and. the  possibility  of  that  country  for  expansion  in  the 
production  of  poultry  and  eggs  seems  to  be  unlimited.  The  informa- 
tion upon  production,  consumption,  methods  of  shipment,  etc.,  is  very 
meager.  Some  tables  are  given  of  exports  of  poultry  and  poultry 
products  over  the  European  frontiers,  but  nothing  is  available  on  the 
conditions  in  Asiatic  Russia. 
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The  first  table  gives  the  quantity  and  value  of  the  exports  of  eggs 
for  a  series  of  years,  showing  an  increase  iivvahie  from  $5,226,772  in 
1888  to  $17,917,880  in  1901.  A  study  of  these  figures,  however,  in 
connection  with  similar  statistics  from  other  exporting  European 
countries,  shows  that  the  Russian  eggs  are  considered  an  inferior  article 
and  usually  rank  last  in  the  market  quotations.  The  eggs  are  not  pro- 
duced and  prepared  for  shipment  with  that  scrupulous  care  that  char- 
acterizes the  work  of  Denmark,  France,  and  Ireland. 

The  second  table  shows  that  a  business  of  no  mean  importance  is 
done  in  the  matter  of  exporting  egg  j'olks  and  egg  whites.  The  busi- 
ness in  1902  amounted  to  more  than  $90,000. 

Russia  is  one  of  the  leading  geese-raising  countries,  and  most  of  the 
exports  of  this  product,  both  alive  and  dead,  go  to  (lermany.  The 
table  shows  figures  of  exports  of  geese  and  other  live  poultry  com- 
bined for  several  years,  but  since  1899  the  geese  have  been  given 
separately.  The  number  exported  in  1900  was  5,302,832.  That  is 
only  300,000  less  than  the  number  of  geese  in  the  United  States  in  the 
same  year.  But  it  should  be  pointed  out  in  this  connection  that  a 
very  large  number  of  geese  are  slaughtered  before  shipment,  and 
these  form  a  considerable  part  of  the  exports  shown  in  the  table  of 
"Exports  of  dead  poultry  and  game.'"  It  is  not  |X)ssible  to  show  how 
much  of  the  quantities  given  in  the  table  is  geese  or  how  much  is 
game,  but  it  is  quite  certain  that  considerably  more  than  half  of  the 
total  is  geese. 

Ruman  eu-por(M  of  eggn  by  European  frontiers^  1888  to  I90.i. 


Year. 


1888.. 
1880.. 
1800.. 
1891.. 
1892.. 
1898.. 
18»4.. 
1896. 


Dozens. 

66,518,0&5 
50,437,086 
02, 546,728 
09,090,458 
60,929,181 
64,926,359 


Value. 

»5, 226, 772 
5,058,204 
6,889,555 
6,783,640 
5,888,000 
6,779,287 


Year. 


78,924,062  j    8,059,422  I 
116,767,903  ,  10,249,848 


1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 


Dozens. 


122,312,592 
141, 894,  OM 
157,016,917 
138,607,250 
146,234,084 
162,250.000 
185,750,000 
280,666.666 


Value. 

,  Sll.  270,866 
'  13,047,793 
15,887,438 
I  14,553,704 
I  15,835,214 
I  17,917,880 
al9,886,725 
'  026,265,000 


a  These  flfores  are  preliminary  and,  in  addition  to  the  exports  by  the  European  frontier,  include 
those  to  Finland  and  from  the  Caucasus. 
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Russian  exports  of  egg  yolks  and  egg  whiles  by  European  frontiers,  1888  to  190£. 


Year. 


£gg  yollu.         t      Egg  whiten. 


Quantity.    Value.   Quantity.   Value. 


,   Pound*. 

1888 2,838,586 

1889 ,  2,779,690 


Year. 


DoUarg. 
156,911 
168,354 


Pound*. 
824,150 
378,825 


DoUan. 
25,838 
26,524 


1890 j  2.724,004  I  171,034 

1891 2,000,480  115,^4 

1892 1  1,136,946  65,360 

1893 !  2,214,449  141,992 

1894 2,325,068  177,743 

1895 13,200,117  284,514 


428, 156   81, 429 


325,811 
269,259 
845,849 
853,655 
492,040 


20,390 
15,047 
14,858 
22,181 
28,536 


1896. 
1897. 
1890. 
1899. 
1900. 
1901. 
1902. 


Egg  yollw. 


Egg  whites. 


Quantity.    Value.   Quantity.;  Value. 


Pounds. 
2,428,094 
2,831,698 
2,307,043 
1.306.749 
1,648,739 
1,256,227 
1,886,181 


I)oaar$. 
149,889 
201,351 
157,656 
84,305 
106,997 
73.051 
80,855 


_l 


Pound*. 
422,847 
432,959 
406,091 
177,206 
221,012 
94,905 
144,452 


DoUar: 
20,258 
20,118 
18,244 
10.948 
12.700 
5,000 
10,800 


Russian  exports  of  geese  and  other  poultry ^  1888  to  190 f. 


jOeeae  and  other  poultrj*. 
Quantity.  |     Value.     1 1 


Year. 


I  Xumber. 

1888 1  2,759,583 

1889 j  3,731,066 

1890 3,819,657 

1891 4,424,178 

1882 !  4,834,413 

1893 * j  4,507,447 


DoUars. 

1,240,402 

1,845,000 

2,014,807 

2,090,867 

2,886,628 

2,285,964 


GeeK  and  other  poultry. 
Quantity.  I     Value. 


NunU>er. 
5,050,414 
6,028,003 
5,406,725 
6,215,067 
U98 1    7,562,709  1 


1894. 
1895. 
1896. 
1897. 


DoUar*. 
2,582,524 
2,587,735 
2,409,000 
2,552,120 
8,270,154 


Year. 

1               Geese. 

Other  poultry. 

1  Quantity,  j     Value. 

Quantity. 

Value. 

1899 

1    Number.        Dollar*. 
4,999,488       2,604,676 

Number. 
2,547,323 
2,778,164 
2,501,811 
3,180,000 

DoUar*. 
760,354 

1900 

5,802,832       2,662,239 

690,277 

1901 

5,650,715      2,865,981 

602,803 

1902a 

1    5.203.000       2.642.465 

777,650 

1              '         I              ' 

a  These  figures  are  preliminary  and,  in  addition  to  the  exports  by  the  European  frontlera.  include 
those  to  Finland  and  from  the  Caucasus. 


Year. 


Russian  exports  of  dead  poultry  and  game,  1888  to  1902, 

_   _      ^_  ^ 

Value.  Year. 


Quantity. 


'  Number. 

1888 '  2, 371, 940 

1 S89 2, 898, 378 

1890 1,927,186 

1891 1  1, 689, 2r)0 

1 892 1  1 , 3 1 6 ,  553 

lH9:i : i  1,157,517 

1894 '  935,  .Vk5 

1895 1  1, 433, 5-21 


Quantity. 


noUar*. 
471,540 
704,278 
516,229 
390.025 
287,527 
411,^5 
245.594 
495, 116 


I    Number. 

1896 2,271,476 

1M97 1    2,689,984 

1898 j    2,340,968 

1899 2,736,192 

1900 1    3,136,602 

1901 ,al6,913,018 

1902ft !al3,361,810 


ll 


Value. 


Dollar*. 

876,704 
1,064,386 

749,856 

791,385 
1,065,135 
1,431.914 

997,040 


«  Pounds. 

ftTheae  ttgures  are  preliminary  and,  in  addition  to  the  exports  by  the  European  frontiers,  include 
those  to  Finland  and  from  the  Caucasus,  and  for  1902  are  for  poultry  only. 
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APPENDIX  I.— BULBS  OGVE^bNIirO  THE  SOCIETY  FOB  P0T7LTBY 
BBEEDINO  nr  BENKABK. 

[Translation  by  Andrew  Foesmn,  Ph.  D.] 

A.  Object. 

Sbction  1.  The  society,  which  has  its  headquarters  at  Aarhus,  has  for  its  object  the 
promotion  of  poultry  keeping  in  Denmark. 

B.  Mbmbebs. 

8bc.  2.  (a)  Honorary  members;  (6)  extraordinary  members,  who  pay  at  least  50 
kroner  ($12.40)  once  for  all,  or  10  kroner  ($2.68)  annually;  and  (c)  ordinary  mem* 
bers,  who  pay  2  kroner  (53.6  cents)  a  year,  in  foreign  lands  4  kroner  ($1.07)  a  year. 
Members  are  classified  into  county  circuits.  Application  for  membership  is  made 
either  to  the  directors  or  representatives  of  the  society  or  to  the  office  of  the  society 
at  Aarhus.  Resignations  must  be  sent  in  writing  to  the  head  office.  A  member  will 
be  obliged  to  pay  the  fee  for  the  current  year,  unless  he  sends  in  his  resignation 
before  the  first  of  January.  In  case  a  member  refuses  to  pay  the  fee  when  it  is  due 
his  name  is  struck  from  the  membership  list.  By  a  unanimous  vote  directors  may 
strike  the  names  of  members  from  the  list.  An  excluded  member  may^ppeal  to  the 
representatives.  The  annual  fee  is  due  in  January  and  is  collected  in  February 
through  the  mails.  Twenty-five  per  cent  of  the  fees  from  members  goes  to  the 
county  circuit.  Apportionments  are  made  on  April  1  and  December  31  of  each  year. 
Honorary  members  are  admitted  by  a  two-thirds  vote  of  the  representatives  present 
at  a  meeting,  on  the  recommendation  of  the  directors. 

C.    DiSBCIORATE. 

8bc.  3.  The  directorate  consists  of  seven  members,  of  whom,  as  a  tule,  there  are 
three  from  Jutland,  one  from  Fyn,  two  from  Sjalland  and  BomhoW,  and  one  from 
Lolland-Falster.  These  choose  from  their  own  number  a  president  and  a  vice-presi- 
dent for  one  year.  The  president,  vice-president,  and  secretary  are  the  executive 
committee.  The  directors  define  the  authority  of  the  executive  committee.  Of  the 
directors,  two  retire  the  first  two  years  by  lots,  and  three  the  third  year  in  the  same 
manner,  and  so  on  by  turns. 

Sbc.  4. — ^The  president,  or  in  his  absence  the  vice-president,  represents  the  society 
and  summons  the  executive  committee  and  directorate  to  meetings,  which  must  also 
be  held  when  more  than  one-half  of  either  make  such  a  demand.  Meetings  are 
called  at  least  one  week  in  advance  by  letter,  in  which  is  contained  also  the  order  . 
of  the  day.  The  meetings  may  act  when  more  than  one-half  of  their  members  are 
present.  The  president  presides  at  all  the  meetings,  also  at  those  of  the  representa- 
tives, and  orders  the  payment  of  bills  against  the  society. 

Sbc.  5.  The  secretary,  who  is  also  treasurer,  is  chosen  by  the  directorate.  In  caae 
of  a  change  of  secretary  the  salary  and  office  expenses  are  decided  on  by  the  repre- 
sentatives on  the  recommendation  of  the  directorate.  The  secretary  is  to  keep  a 
membership  list,  conduct  the  correspondence,  keep  the  minutes  of  the  meetings, 
edit  the  reports,  receive  the  annual  fees  and  charges  for  advertisements,  and  present 
the  financial  statement  for  the  year,  which  is  to  go  to  the  auditors  at  the  latest  in  the 
January  quarter. 

Sbc.  6.  The  society  appoints  an  adviser,  who  is  nominated  by  the  directors,  but 
whose  salary  is  determined  by  the  representatives  on  the  recommendation  of  the 
directors.    The  directors  instruct  him  as  to  his  duties. 

D.  Committees. 

Sbc.  7.  The  following  standing  committees  are  appointed:  (1)  The  i>eriodical, 
library,  lectures,  prize  competitions,  adviser,  etc.     (2)  Distribution  of  breeds,  breed- 
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ing  centers,  feeding  of  young  chickens,  trade  in  the  productfi  of  poultrj-,  breeding, 
awarding  of  pri«es  to  well-conducted  and  profitable  poultry  runs,  etc.  (3)  Poultry 
shows.  The  committees  consist  of  three  members  each,  of  w^hom  the  directors  elect 
one.  The  committees  choose  their  own  chairmen  and  distribute  the  work  among 
themselves.    The  committees  meet  as  often  as  the  chairmen  find  it  necessary. 

Sec.  8.  Besides  traveling  expenses  over  the  shortest  route  h}^  first-class  steamer 
and  second-class  railway,  directors  and  membern  of  committees  receive  an  allowance 
of  6  kroner  ($1.61)  per  day  while  in  the  service  of  the  society. 

E.  ArDiTiX(}. 

Sbc.  9.  The  representatives  elect  annually  two  auditors  to  revise  the  current 
expenses  of  the  year.  The  financial  year  is  the  same  as  the  calendar  year.  The 
auditors  must  complete  their  work  at  the  latest  one  month  after  receiving:  the  finan- 
cial statement. 

Sec.  10.  The  financial  statement,  with  any  notes  concerning  it,  is  returned  to  the 
president,  who  allows  the  secretary  an  opportunity  to  express  himself  regarding  these 
before  he  presents  it  to  the  representatives  for  adoption. 

F.  Representatives. 

Sec.  11.  The  representative  body  is  the  supreme  autliority  in  the  society.  It  is 
composed  of  the  presidents  and  vice-presidents  of  the  county  circuits,  with  the  sec- 
retaries as  substitutes  (Copenhagen  is  considered  one  county),  and  consists  of  twelve 
members  from  Sjalland,  two  from  Bomholm,  four  from  Fyn,  two  from  LoUand- 
Falster,  and  twenty  from  Jutland;  total,  forty. 

Sec.  12.  A^  a  rule  the  society  holds  one  meeting  a  year.  The  call  is  to  appear  in 
the  Periodical  for  Poultry  Breeding  at  least  two  weeks  before  the  meeting.  The 
meeting  is  legal  if  it  has  been  summoned  in  due  form  and  more  than  one-half  of  it« 
members  are  present.  Extraordinary  meetings  of  the  representatives  may  be  sum- 
moned by  the  president,  who  is  required  to  do  so  when  more  than  one-half  of  the 
presidents  of  the  county  circuits  demand  it. 

Sec.  13.  The  meeting  is  held  in  the  early  summer,  usually  in  connection  with  the 
annual  exhibition. 

Sec.  14.  Every  member  of  the  society  is  admitted  to  the  meeting  of  the  society. 
Only  members  of  the  directorate,  representatives,  and  honorary  members  are  entitled 
to  take  part  in  the  discussions  and  vote  at  the  meetins;. 

Sec.  15.  The  directors  shall  present  at  the  regular  meetings  of  the  representatives 
(a)  the  audited  financial  statement  of  the  last  year  for  adoption;  (6)  the  plan  of  w^ork 
for  the  society  in  the  coming  year;  (c)  the  budget;  (d)  the  election  of  two  auditors 
for  the  current  year  in  accordance  with  section  9;  (e)  the  election  of  directors  in 
accordance  with  section  3;  {/)  the  election  of  committees  according  to  section  7, 
and  (g)  the  election  of  judges  for  the  next  exhibition. 

Sec  16.  Any  representative  may  make  inquiries  of  the  directorate  and  send  in, 
either  from  himself  or  from  other  members,  subjects  for  discussion  at  the  meeting. 
These  must,  however,  reach  the  directorate  four  weeks  l)efore  the  meeting  of  the 
representatives.  Subjects  arriving  later  should  be  reported  to  the  meeting,  but  can 
not,  without  the  consent  of  the  directorate,  be  discussed  or  voted  upon.  So  far  as 
possible,  the  directors  should  print  and  forward  to  the  representatives  before  the 
meeting  the  subjects  for  discussion.  The  directorate  determines  the  order  in  which 
the  subjects  for  discussion  are  to  be  taken  up. 

Sec  17.  The  representatives  can  by  a  majority  vote  pass  resolutions  in  any  matter 
pertaining  to  the  society.  Voting  is  done  by  show  of  hands  or,  if  five  of  the  members 
of  the  meeting  so  desire,  by  ballot. 

Sec  18.  The  representatives  traveling  by  first-class  steamer  or  second-class  rail- 
way over  the  shortest  route  to  and  from  the  meetings  have  their  expenses  paid. 
Their  board  is  also  paid  by  the  county  circuit  in  accordance  with  the  decisions  of  the 
circuit  as  to  details. 
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G.  Periodical. 

8bc.  19.  The  head  and  county  circuits  have  a  common  oi^n,  which  is  sent  free  to 
all  members.  It  appears  at  least  twice  a  month.  The  directors  choose  the  editor 
and  the  representatives  determine  his  salary  in  accordance  with  the  recommendation 
of  the  directors. 

H.  Change  of  Rules. 

Sec.  20.  In  case  of  doubt  as  to  the  correct  interpretation  or  application  of  the 
rules  the  directors  decide,  subject  to  appeal  to  the  representatives. 

Sec.  21.  Only  a  meeting  duly  summoned  and  attended  by  the  representatives  of 
more  than  one-half  of  the  counties  can  by  a  two-thirds  majority  vote  make  changes 
in  or  additions  to  these  rules.  In  case  a  meeting  can  not  legally  act,  a  new  meeting 
is  called,  which  may  decide  the  matter  by  a  simple  majority  vote. 

Thus  adopted  at  the  meeting  of  the  representatives  at  Slagelse  in  1902. 


By-Iiaws  of  the  Society  for  Poultry  Breeding  in  Deximark— Circuit  Society 

in County. 

A.  The  Object  of  the  Cibcuit. 

Section  1.  The  object  of  the  circuit  is  to  work  for  the  promotion  of  poultry  breed- 
ing in county,  and  this  is  sought  by  exhibitions,  pamphlets,  meetings,  lectures, 

and  in  any  other  way  that  the  directors  find  suited  to  their  purpose.    The  circuit  is 
a  section  of  the  Society  for  Poultry  Breeding  in  Denmark. 

B.  Members  of  the  Socikfy. 

Sec.  2.  On  application  to  the  directors  of  the  circuit,  anyone  may  become  a  mem- 
ber of  the  circuit  and  thereby  of  the  Society  for  Poultry  Breeding  in  Denmark. 
Members  may  be  excluded  by  the  unanimous  vote  of  the  directorate;  yet  an  exclude<l 
member  may  appeal  to  the  first  general  meeting. 

Sec.  3.  The  means  of  the  circuit  are  as  follows:  Twenty-five  per  cent  of  the  fees  of 

the  members  of  the  Society  for  Poultry  Breeding  in County;  honorary  prizes 

.  from  the  Society  for  Poultry  Breeding  in  Denmark  to  the  exhibition  of  the  circuit; 
gifts  received  on  application  from  savings  banks,  etc.,  in  the  county;  State  subsidies 
for  the  annual  exhibition,  obtained  chiefly  through  local  agricultural  societies;  other 
contributions  from  persons  interested  in  the  work. 

Sec.  4.  Every  new  member  receives,  on  paying  his  initiation  fee,  a  copy  of  the 
rules  of  the  Society  for  Poultry  Bre€<ling  in  Denmark  and  by-laws  of  the  circuit. 

C.  The  Directorate. 

Sec.  5.  The  directorate  consists  of  at  least  three  members,  chosen  from  the  total 
number  of  members  of  the  circuit.  Of  their  own  number  they  choose,  for  one  year 
at  a  time,  a  president,  vice-president,  and  secretary  and  treasurer.  The  president 
and  vice-president,  with  the  secretary  as  a  substitute,  are  representatives  in  the 
Society  for  Poultry  Breeding  in  Denmark. 

Sec.  6.  The  president  summons  the  directors  to  meetings  one  week  in  advance; 
and  meetings  must  be  held  when  more  than  one-half  of  the  directors  demand  it  in 
writing.  In  order  that  the  resolutions  of  the  directors  may  be  valid,  more  than  one- 
half  of  the  directors  must  be  present.  The  president  presides  and  directs  the  discus- 
sions in  the  meetings  of  the  directors  and  in  the  general  meetings.  He  looks  after 
the  general  interests  of  the  circuit  and  decides  current  matters  which  he  does  not 
deem  sufiiciently  important  to  lay  before  the  directors  as  a  body.  In  the  absence 
of  the  president  the  vice-president  takes  his  place. 


Digitized  by 


Google 


70  BUKEAU   OF   ANIMAL   INDUBTBY. 

Sec,  7.  The  secretary  of  the  circuit,  who  is  also  treasurer,  conducts  the  correspond- 
ence of  the  society,  keeps  the  minutes  of  all  the  meetings,  arranges  shows  and 
exhibitions,  provides  office  room,  and  keeps  the  archives  of  the  society,  and,  under 
the  direction  of  the  president,  transacts  all  the  business  of  the  society;  keeps  a 
correct  list  of  the  members  of  the  society,  which  list  is  always  to  be  on  hand  at  the 
meetings.  He  makes  up  the  accounts  of  the  year,  which  must  be  sent  to  the  audi- 
tors at  the  latest  one  month  after  the  close  of  the  financial  year.  The  auditors  return 
the  audited  accounts  to  the  president,  who  allows  the  secretary  an  opportunity  to 
express  himself  regarding  the  report  of  the  auditors,  and  submits  the  aocoonts  to  the 
directorate  and  to  the  general  meeting. 

D.  The  General  Meetings  and  the  Meetings  for  Discussion. 

Sec.  8.  The  circuit  holds  an  annual  general  meeting  in  the  spring,  usually  in  the 
month  of  March.  The  announcement  appears  at  least  two  weeks  in  advance  in  the 
Poultry  Journal,  which  is  the  paper  of  the  society  and  which  is  sent  free  to  all 
members.  The  other  meetings  of  the  circuit  are  announced  in  the  same  way.  The 
president  may  call  extraordinary  meetings,  and  is  obliged  to  do  so  when  more  than 
one-half  of  the  directorate  or  twenty  of  the  members  of  the  society  request  it  in 
writing. 

Sec.  9.  A  plan  for  the  activity  of  the  circuit  in  the  following  year  is  submitted  to 
the  general  meeting  with  the  necessary  information  as  to  the  financial  condition  of 
the  society.  There  is  to  be  submitted  to  the  general  meeting,  furthermore,  (a)  the 
audited  accounts  of  the  last  financial  year  for  adoption;  (6)  in  case  an  exhibition 
and  prizes  are  proposed,  a  program  worked  out  in  detail  as  to  divisions  into  dassee 
and  size  of  prizes;  (c)  a  committee  of  judges  for  the  exhibition  is  elected;  {d)  two 
auditors  of  the  accounts  of  the  current  year  are  chosen;  {e)  directors  for  the  following 
year  are  chosen.  The  choice  is  for  two  years,  but  the  first  year  one  more  than  one- 
half  withdraws;  the  second  year  the  remainder  withdraws;  the  first  time  by  lots, 
later  by  turns. 

Sec.  10.  The  president  receives,  by  March  1 ,  any  proposition  that  a  member  may 
desire  to  have  discussed  by  the  meeting. 

Sec.  11.  The  general  meeting  may,  when  it  is  legally  summoned,  pass  resolutiona 
in  any  affair  of  the  society.  Propositions  to  change  the  rules  must  formerly  have 
been  discussed,  and,  in  calling  the  meeting,  the  announcement  must  be  made  that  a 
vote  will  be  taken  to  change  the  rules  and  that  changes  are  made  by  a  two-thirds 
majority  of  the  members  present.  In  ortler  to  be  valid,  the  resolution  must  be  rati- 
fied by  the  representatives  of  the  Society  for  Poultry  Breeding  in  Denmark. 

Sec.  12.  Members  vote  by  show  of  hands,  or  by  ballot  when  two  of  the  members 
so  desire.  Members  present  may,  when  so  empowered,  vote  by  proxy,  but  no  one 
shall  cast  more  than  five  votes. 

E.  Exhibition. 

Sec.  13.  In  case  the  circuit  decides  to  hold  an  exhibition  and  award  prizes,  it 
selects,  in  order  to  pass  upon  the  exhibits,  not  less  than  three  judges,  of  whom  the 
circuit  chooses  two  and  a  substitute  and  the  Society  for  Poultry  Breeding  in  Denmark 
the  third  and  a  substitute. 

Sec.  14.  The  judges  are  required,  unless  they  judge  by  points,  to  give  reasons  for 
their  decisions.  The  memoranda  of  the  judges  are  entered  on  the  minutes  of  the 
society. 

Sec.  15.  The  president  and  vice-president  of  the  society,  or,  in  their  failure  to  go, 
the  secretary,  have  their  expenses  to  the  meetings  of  the  representatives  of  the  Society 
for  Poultry  Breeding  in  Denmark  paid  in  proportion  to  the  length  of  the  journey, 
%ccording  to  the  detailed  resolutions  of  the  circuit. 

Thus  adopted  at  the  meeting  of  representatives  at  Slagelse,  1902. 
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APPENDIX  n.— BX7IZBS  OF  THE  80CIETT  FOB  THE  PROMOTION  OF 
POTTIiTBY  BBEBDINa  IN  DENHABX. 

[Translation  by  Andrew  PoMum,  Ph.  D.] 

A.  Object. 

Sbction  1.  The  object  of  the  society  is  to  further  poultry  breeding,  especially 
chicken  breeding,  and  the  egg  trade  in  Denmark. 

Sbc.  2.  The  society  strives  to  attain  this  by  (a)  the  distribution  of  pamphlets;  (6) 
by  holding  exhibitions,  discussions,  and  lectures;  (c)  by  directions  and  information 
regarding  poultry  matters;  ((2)  by  establishing  experiment  stations  and  distributing 
poultry  and  selling  eggs  of  pure  breeds. 

B.  Members. 

Sbc.  3.  The  members  are  (a)  honorary  members,  who  may  be  chosen  at  the  meet- 
ings of  the  representatives  on  the  recommendation  of  the  directorate;  (b)  extraordinary 
members — any  member  who  has  paid  into  the  treasury  at  one  time  not  less  than  50 
kroner  ($13.40)  may  become  an  extraordinary  member;  (c)  ordinary  members,  who 
pay  an  annual  fee  of  (1)  2  kroner  (53.6  cents)  in  case  they  live  in  Denmark,  (2)  3 
kroner  (80.4  cents)  in  case  they  live  abroad.  The  directors  may,  when  the  circum- 
stances require  it,  increase  or  decrease  the  fee  and  accept  poor  members  free  of  charge. 
The  fee  for  the  current  year  is  collected  in  January  in  advance.  Application  for 
admission  goes  to  the  office  of  the  society.  Withdrawal  is  sent  in  writing  to  the 
same  office,  and  must  be  in  before  the  first  of  December;  otherwise  a  member  is 
obliged  to  pay  the  fee  for  the  following  year.  In  case  a  member  refuses  to  pay  the 
fee  when  it  is  due  his  name  is  dropped  from  the  membership  list  Members  may 
be  excluded  by  a  two-thirds  vote  of  the  representatives  present  on  the  unanimous 
recommendation  of  the  directors. 

C.    DiRBCTORATE. 

Sec.  4.  The  directorate  consists  of  nine  members  chosen  by  the  representatives 
from  their  own  members  at  their  meeting.  Three  withdraw  annually  by  turns.  The 
directorate  chooses  its  own  president  and  vice-president.  In  years  when  the  society 
gives  exhibitions  the  directorate  may  add  to  their  number;  the  directorate  thus 
increased  constitute  the  exhibition  committee. 

Sec.  5.  The  president  represents  the  society  and  calls  the  meetings  of  the  directo- 
rate. Meetings  must  also  be  held  when  more  than  one-half  of  the  directors  so  desire. 
Resolutions  are  binding  if  more  than  one-half  of  the  directors  are  present.  The 
president  or  vice-president  presides  at  the  meetings  of  the  directorate. 

Sec.  6.  The  directorate  appoint  a  business  manager,  fix  his  salary,  and  instruct  him 
regarding  his  course  of  action.  The  manager  acts  as  secretary  and  treasurer,  and  is 
present  at  all  the  meetings;  he  also  gives  security  in  the  amount  of  at  least  2,000 
kroner  ($536).     He  can  not  vote  unless  he  is  a  member  of  the  directorate. 

Sec.  7.  The  manager  is  required  to  have  an  office  at  Copenhagen.  He  keeps  a  list 
of  the  members,  the  minutes  of  the  meetings  of  the  directors  and  representatives, 
conducts  the  correspondence,  preserves  and  arranges  the  archives,  edits  the  rejwrts 
of  the  meetings  of  the  representatives,  receives  the  fees  of  the  members,  and  submits 
the  annual  accounts.  These  he  sends  in  the  January  quarter  to  the  president,  who 
forwards  them  to  the  auditors.  Bills  can  be  paid  only  when  they  are  approved  by 
the  president  or  vice-president. 

Sec.  8.  Matters  to  be  decided  by  the  representatives  and  requiring  expedition 
may  in  exceptional  cases  be  decided  by  the  directorate  without  a  meeting  by  let- 
ting the  representatives  vote  by  letter,  the  directors  mailing  voting  blanks  to  the 
representatives. 
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D.  Represent  ATI  VBB. 

Sec.  9.  The  directorate  are  elected  and  assisted  by  a  body  of  representatives  consist 
ing  of  thirty  members — fifteen  from  Copenhagen  and  fifteen  from  the  rest  of  the 
country.  One-third  withdraw  annually  by  turns.  Representatives  and  substitutes 
are  chosen  by  the  ordinary  members  of  the  society  by  majority  vote.  The  election 
takes  place  at  the  meeting  of  the  representatives  and  must  be  announced  two  weeks 
in  advance  In  the  Poultry  Journal.  No  one  can  vote  by  proxy.  If  any  meeting 
does  not  have  at  least  one  hundred  voting  members  present — not  counting  represent- 
atives and  directors — the  election  goes  to  the  meeting  of  representatives  and  direct- 
ors. .  Directors  and  representatives  have  the  right  to  vote  as  ordinary  members. 
Admission  to  the  meetings  of  the  representatives  is  open  to  all  members,  but  only 
directors  and  representatives,  except  in  accordance  with  the  rules  above,  have  the 
right  to  vote.  Directors  have  no  vote  in  electing  directors.  The  representatiyes 
supervise  the  actions  of  the  directors  through  auditors  chosen  by  the  representatives. 

Sec.  10.  The  society  holds  annual  meetings  of  the  representatives  at  Copenhagen. 
In  exhibition  years  the  representatives  hold  their  meeting  during  the  exhibition. 
Notice  of  the  meeting  appears  in  the  paper  of  the  society  four  weeks  in  advance.  The 
representatives  are  furnished  with' the  order  of  the  day  and  an  abstract  of  the  accoants 
at  least  two  weeks  before  the  meeting.  When  a  member  can  not  be  present,  be  shall 
notify  the  directors  at  least  five  days  in  advance.  The  directorate  may  summon  a 
substitute  to  take  the  place  of  such  a  member.  The  president  shall  call  extra  meet- 
ings of  the  representatives  when  more  than  one-half  of  the  directors  and  representa- 
tives demand  them. 

Sec.  11.  Members  have  free  admission  to  all  the  exhibitions  of  the  society. 

Sec.  12.  The  directors  shall  present  at  the  annual  meetings  of  the  representatives 
(a)  the  audited  accounts  of  the  previous  year  for  adoption;  (6)  the  plan  of  work  for 
the  coming  year;  (<?)  the  plan  of  the  exhibition  in  case  one  is  to  occur  in  the  coming 
year;  (d)  nominations  of  judges  for  the  exhibition;  (e)  two  auditors  and  two  sub- 
stitutes for  the  next  financial  year;  (/)  choice  of  directors;  (g)  choice  of  represent^ 
atives  and  substitutes;  (h)  selection  of  the  next  meeting  place.  The  directors  and 
representatives  together  choose  a  chairman,  who  can  not  speak,  however,  without 
the  consent  of  the  meeting. 

Sec.  13.  Any  representative  may  make  inquiries  of  the  directorate  and  send  in 
subjwts  for  discussion  at  the  meetings  of  the  representatives.  These  he  must  send 
at  least  four  weeks  in  advance.  Subjects  arriving  later  may  be  reported  to  the  meet- 
ing, but  can  not  be  discussed.  So  far  as  possible,  the  directors  are  to  print  and  for- 
ward to  the  representatives  before  the  meeting  the  subjects  for  discussion. 

Sec.  14.  By  majority  vote  the  representatives  pass  resolutions  on  any  matter  per- 
taining to  the  society.  Changes  in  the  rules  can  be  made  only  when  the  representa^ 
tives  have  received  notice  in  advance  that  such  propositions  are  forthcoming,  and 
when  two-thirds  of  the  representatives  vote  for  their  adoption  at  two  successive 
meetings. 

Sec.  15.  Voting  is  done  by  raising,  the  hand,  or  by  l)allot  if  one  member  of  the 
meeting  demands  it.     Ballots  must  not  be  signed. 

Sec.  16.  Directors  and  representatives  receive  free  passage  to  and  from  the  meet- 
ings over  the  shortest  route  by  first-class  steamship  and  second-class  railway. 
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APPENDIX  m.— RTTIiES  OF    THE    SOCIETT  FOB   PROFIT  ABLE 
POTTIjTBT  BBEEDING. 

[Translation  by  Andrew  Fossum,  Ph.  D.] 

Section"  1.  The  society,  whoee  headquarters  are  located  at  Copenhagen,  exists  for 
the  sole  purpose  of  breeding  useful  poultry,  and  to  the  exclusion  of  those  used  for 
sport. 

Sec.  2.  It  strives  to  attain  this  object  by  (a)  establishing  as  many  centers  as  possi- 
ble in  all  the  counties,  the  especial  duties  of  which  shall  be  to  exchange  and  dis- 
tribute free  of  cost  eggs  and  fowls  of  pure  breeds,  and  to  sell  breeding  stock,  and 
freely  to  give  advice  in  rational  poultry  breeding;  {b)  holding  poultry  shows  in  con- 
nection w*ith  the  agricultural  exhibitions  in  the  provinces;  (c)  furthering  in  general 
the  production  and  exportation  of  eggs  and  poultry;  (d)  awarding  prizes  to  private 
poultry  runs  on  the  basis  of  their  profitableness;  (e)  instructive  lectures;  (/)  the 
eventual  appointment  of  itinerant  instructors  or  advisers  in  poultry  keeping;  (g)  the 
eventual  publication  of  a  periodical. 

Sec.  3.  The  members  are:  (a)  Honorary  members  nominated  by  the  directors  and 
elected  at  a  regular  meeting  of  the  representatives  by  a  two-thirds  majority;  (h) 
extraordinary  members,  who,  by  paying  once  for  all  a  fee  of  50  kroner  ($13,40),  are 
henceforth  considered  life  members;  (c)  regular  members,  who  pay  to  the  society  an 
annual  fee  of  at  least  2  kroner  (53.6  cents) ;  cottagers  and  those  who  are  similarly 
situated,  however,  pay  only  1  krone  (26.8  cents)  a  year. 

Sbc.  4.  Members  may  be  admitted  at  any  time  by  the  directorate  or  by  the  repre- 
sentatives, and  also  at  the  poultry  centers.  Withdrawals,  on  the  other  hand,  must 
be  made  in  writing  to  the  treasurer  before  the  end  of  December.  A  member  may  be 
excluded  from  the  society  by  a  two-thirds  vote  of  the  directors.  This  decision  can 
not  be  appealed. 

Members  pay  their  first  annual  fee  when  they  are  admitte<l  to  the  society,  and 
afterwards  in  the  first  half  of  the  month  of  December;  otherwise  it  is  collected  through 
the  mails. 

Sec.  6.  The  directorate  consists  of  fifteen  members,  who  elect  their  own  officers, 
viz,  president,  vice-president,  secretary,  and  treasurer.  In  the  absence  of  the  presi- 
dent the  vice-president  takes  his  place.  The  members  of  the  directorate  are  elected 
at  the  regular  meetings  of  the  representatives,  for  three  years.  After  the  expiration 
of  the  first  three  years  one-third  retire  annually,  the  first  two  times  by  lot,  afterwards 
by  turns.  In  case  more  than  three  members  of  the  directorate  withdraw  or  retire 
between  the  annual  meetings  of  the  representatives,  the  representatives  must  be  sum- 
moned in  extra  session  to  fill  the  vacancies  for  the  unexpired  terms.  Retiring  mem- 
bers may  be  reelected. 

Sec.  6.  The  president  represents  the  society  and  calls  a  meeting  of  the  directors 
as  often  as  he  deems  it  necessary.     The  directors  also  may  demand  a  meeting. 

The  president  presides  at  all  the  meetings  of  the  directorate,  and,  in  case  of  a  tie, 
has  the  deciding  vote. 

Sec.  7.  The  secretary  conducts  the  correspondence,  superintends  the  distribution  of 
the  periodical,  makes  the  announcements  in  the  papers,  assists  the  treasurer  in  pre- 
paring the  financial  statement,  and  keeps  the  minutes  of  the  meetings  of  the  directors 
and  representatives.  The  representati  ves  determine  the  annual  salary  of  the  secretary. 
The  treasurer^keeps  the  records  and  lists  of  members,  sees  to  it  that  the  fees  are  col- 
lected in  accordance  with  section  4,  and  keeps  an  account  of  the  finances.  Under  ordi- 
nary circumstances  no  bills  must  be  paid  without  being  previously  referred  to  the 
president  or  vice-president. 

Sec.  8.  The  society  has,  as  already  indicated  in  sections  4  and  5,  a  body  of  repre- 
sentatives who  represent  the  nieml)er8.  The  representatives  shall  number  thirty- 
eight — two  from  each  county.     They  are  elected  directly  by  the  members  in  the 
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coanties,  for  a  term  of  three  years  at  a  time.  After  the  lapse  of  the  first  three  years 
one  of  the  representatives  retires  by  lot    The  retiring  member  may  be  reelected. 

Sec,  9.  The  representatives  assemble  ordinarily  once  a  year  before  August  1,  on  a 
date  fixed  by  the  directors,  but  an  extra  meeting  may  be  called  at  any  time  by  the 
directors;  also  nineteen  representatives,  assigning  the  cause  in  writing  to  the  direc- 
tors, may  demand  an  extra  meeting. 

Sec.  10.  At  the  regular  annual  meeting  of  the  representatives  the  president  of  the 
directors  presents:  (a)  The  report  of  the  transactions  in  the  past  year;  (6)  the 
Audited  accounts  for  ratification;  (c)  a  plan  of  work  for  the  coming  year;  (d)  a  draft 
of  instructions  for  the  judges  at  the  poultry  shows. 

Hereupon  they  proceed  to  elect  the  directors  and  two  auditors  to  audit  the  accounts 
of  the  ensuing  year. 

Sfic.  11.  Any  member  of  the  society  may  attend  the  meetings  of  the  representa- 
tives, but  only  representatives  can  vote.  Members  have  everywhere  free  admission 
to  the  shows. 

Sbc.  12.  The  representatives  must  be  informed  by  letter  of  the  dates  of  the  meet- 
ings, as  well  as  the  subjects  for  discussion,  at  least  three  weeks  in  advance.  Any 
member  of  the  society  may  send  in  a  subject  for  discussion  at  the  meetiug  of  the 
representatives;  it  must,  however,  be  sent  to  a  representative  at  least  four  weeks 
before  the  meeting  and  by  him  forwarded  to  the  president. 

Sbc.  13.  The  representatives  are  the  last  resort  in  the  affairs  of  the  society;  a  sim- 
ple majority  decides.  In  electing  directors  any  member  may  demand  a  ballot;  only 
such  representatives  as  are  present  at  a  meeting  are  entitled  to  vote. 

Sec.  14.  After  being  laid  before  the  directors,  the  statement  of  accounts  is  turned 
over  by  the  president  to  the  auditors  before  the  end  of  February.  It  is  later  pre- 
sented at  the  n^lar  meeting  of  the  representatives. 

Sec.  16.  It  will  be  necessary  that  two-thirds  of  the  representatives  be  present  and 
that  three-fourths  of  these  vote  for  a  motion  in  order  to  change  the  constitution  or 
dissolve  the  society. 

Sec.  16.  Representatives  are  entitled  to  choose  at  least  one  deputy  for  each  parish 
to  assist  them  in  the  work  of  the  society. 

Sec.  17.  The  society  pays  the  traveling  expenses  of  the  representatives  and  direct- 
ors to  and  from  the  meetings  by  first  or  second  class  railway  or  steamer,  and  by  the 
shortest  route. 


APPENDIX  IV.— RUL£S  QOYlES&tmifO  THE  DANISH  C60PEBATIVE 
EGG  EZPOUT  SOCIETT. 

[Translation  by  Andrew  Fossum,  Pb.  D.] 

THE  SOCIETY. 

Section  1.  The  name  of  the  cooperative  society  is  the  *' Danish  Cooperative  Egg 
p:xport.'' 

Sec.  2.  The  cooperative  society,  which  came  into  existence  on  April  20,  1805,  has, 
since  April  20,  1900,  been  located  and  incorporated  at  Copenhagen.  The  main  office 
may  be  transferred  to  any  other  place  in  Denmark  whenever  the  directors  and  the 
representatives  so  decide. 

Sec.  3.  The  principal  object  of  the  society  is  to  provide  the  best  possible  market 
abroad  for  Danish  eggs  by  guaranteeing  to  the  customers  that  eggs,  delivered  with 
the  registered  trade-mark  as  fresh  eggs,  are  absolutely  new-laid  and  clean.  Further- 
more, it  is  the  object  of  the  society  to  protect  in  every  way  the  interests  of  egg 
producers,  and  may  include  the  preservation  and  the  sale  of  eggs  or  the  fattening  of 
poultry  Ijelonging  to  members  of  the  cooperative  society,  also  to  further  promote 
well-conducted  poultry  breeding  and  poultry  keeping. 
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THE  CIRCUITH. 

Sec.  4.  The  cooperative  society  consists  of  circuits  of  not  less  than  ten  members. 
Exceptions  to  this  rule  may  be  made  by  the  joint  action  of  the  directors  and  the 
representatives.  Every  circuit  that  has  joined  the  cooperative  society  is  bound  in 
every  way  by  the  hrWF  In  force  from  time  to  time.  The  ilirectors  of  the  circuit  shall 
Bee  to  it  that  the  rules  of  the  circuit  are  in  harmony  with  those  of  the  society. 

Sec.  5.  When  a  circuit  desires  to  join  the  cooperative  society  the  directors  of  the 
circuit  notify  the  president  of  the  cooperative  society  in  writing.  Such  an  entrance 
is  binding  for  at  least  one  year.  A  copy  of  the  rules  of  the  circuit,  signed  by  the 
directors  of  the  circuit,  and  a  membership  list  with  the  number,  name,  and  occupa- 
tion of  each  member,  must  accompany  the  notification.  Furthermore,  the  circuit  is 
required  to  pay,  as  an  entrance  fee,  to  the  cooperative  society,  50  ore  [about  13) 
cents]  for  each  of  its  members.  For  each  new  member  50  Ore  [about  13)  cents]  are 
likewise  paid,  unless  the  new  member  takes  the  place  of  a  withdrawing  meml)er. 
The  president  of  the  cooperative  society  shall  be  immediately  informed  in  writing 
by  the  president  of  the  circuit  of  the  admission  of  new  members  into  the  circuit. 
The  directors  may  refuse  the  admission  of  circuits  or  members  of  circuits.  Appeal 
from  the  decision  of  the  directors  can  be  made  to  the  representatives  and  the  general 
meeting.  Withdrawal,  which  is  effected  in  the  same  manner  as  admission,  can  be 
granted  only  on  the  first  of  January,  after  at  least  three  months'  notice. 

Sbc.  6.  Each  circuit  that  has  been  admitted  into  the  cooperative  society  is 
required  to  deliver  all  the  eggs  collected  from  the  members.  Eggs  over  seven  days  old 
must  not  be  delivered  in  the  circuit.  Violation  of  this  rule,  as  well  as  delivering 
spoiled  eggs,  is.  punishable  by  a  fine  of  5  kroner  [$1.34],  and,  if  repeated,  the  fine 
may  be  increased  to  10  kroner  [$2.68].  At  the  beginning  of  each  calendar  year 
only  5  kroner  are  imposed  for  the  first  offense.  One-half  of  the  fine  goes  to  the 
cooperative  society  and  the  other  half  to  the  circuit  in  question.  The  fine  is 
imposed  by  the  directors  of  the  cooperative  society,  whose  decision  can  not  be 
appealed.  The  costs  of  a  suit  to  collect  the  fine  are  paid  by  the  one  on  whom  the 
fine  is  imposed,  the  ordinance  of  August  6,  1824,  notwithstanding. 

Sec.  7.  The  circuits  must  not  retain  the  eggs  received  more  than  four  days  before 
forwarding  them  to  the  society.  The  directors  of  the  cooperative  society  may,  how- 
ever, according  to  circumstances,  make  exceptions  in  this  matter,  as  well  as  in  the 
time  limit  for  delivering,  heretofore  mentioned  in  section  6.  The  eggs  must  be  deliv- 
ered absolutely  clean,  and,  in  order  that  their  origin  may  be  traced,  must  be  dis- 
tinctly stamped  with  the  number  of  the  circuit  and  the  number  of  the  member, 
according  to  the  membership  list.  The  society  may  refuse  to  accept  eggs  that  do  not 
answer  these  conditions,  or  discount  them  in  price.  In  order  that  the  stamping  of 
eggs  may  be  uniform,  each  circuit  must  provide  its  members  with  ink  and  rubber 
stamps  from  dealers  approved  by  the  society. 

Sec.  8.  If  a  circuit^has  not  delivered  all  the  eggs  collected  during  the  year  to  the 
cooperative  society,  or  if  it  has  kept  the  eggs  beyond  the  time  specified  in  section  7, 
it  loses  its  share  of  the  annual  surplus  and  reserve  fund  for  the  year  in  question,  aiul 
the  directors  of  the  cooperative  society  have,  furthermore,  the  right  to  consider  said 
circuit  as  having  withdrawn  at  the  close  of  the  financial  year. 

The  directors  may  exclude  circuits  or  members  of  circuits.  An  appeal  from  such 
decision  may  be  made  to  the  representatives  or  to  the  general  meeting,  but  not  to 
the  courts.  The  stamps  of  circuits  that  have  withdrawn  or  have  l^een  excluded  must 
be  sent  to  the  main  office  as  soon  as  possible  without  reimbursement.  Circuits  or 
members  of  circuits  that  have  withdrawn  or  have  been  excluded  have  no  claims 
whatsoever  to  the  property,  surplus,  or  reserve  fund  of  the  cooperative  society. 

Sec.  9.  The  freight  on  eggs  by  railway  or  steamer  is  paid  by  the  main  office,  but 
any  amount  exceeding  1  ore  [less  than  one-half  cent]  per  pound  of  eggs,  net  weight 
for  each  shipment,  is  charged  to  the  circuit. 
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THE   DIRECTORATB. 

Sec.  10.  The  directorate  consists  of  the  president  and  four  other  members.  They 
are  elected  by  the  general  meeting — the  president  for  five  years  and  the  other  mem- 
bers for  two  years  each,  in  such  a  manner  that  two  withdraw  in  their  turn  each 
year.  Members  may  be  reelected  at  t be  expi  ration  of  their  terms.  The  directors  choose 
a  vice-president  from  their  own  members.  The  executive  committee  consists  of  the 
president,  manager,  and  a  member  elected  by  the  directors  from  their  own  number. 
Two  of  its  members  may  continue  to  fix  the  quotations  on  export  eggs  and  sign 
papers  on  the  part  of  the  society.  In  case  one  of  the  directors  dies  or  resigns,  or  lor 
some  other  reason  ceases  to  hold  office,  the  representatives  may  fill  the  vacancy.  If 
the  president  ceases  to  officiate,  the  vice-president  may  act  and  draw  the  salary  of  the 
president  until  the  next  regular  general  meeting,  unless  the  directors  deem  it  necessary 
to  call  an  extra  general  meeting  to  fill  the  vacancy.  Excepting  the  president,  the 
members  of  the  directorate  draw  no  salary,  but  while  performing  their  duties  they 
receive  6  kroner  [$1.61]  per  day  and  traveling  expenses  by  firstrclaas  steamer  or 
second-class  railway,  as  well  as  1  krone  [26.8  cents]  per  mile  for  conveyance  by 
itirriage. 

Sec.  11.  The  directorate  determines  upon  the  methods  of  business,  appoints  a 
manager  and  the  other  permanent  officers,  but  the  representatives  fix  their  pay. 
The  president  calls  ameeting  of  .the  directors  when  he  finds  occasion  to  do  so,  or  when 
at  least  three  directors  request  it.  If  possible,  the  call  is  made  seven  days  before  the 
meeting.  The  president  presides  at  the  meetings;  resolutions  are  passed  by  simple 
majority  in  such  a  way  that  a  legal  resolution  always  requires  three  votes.  The  pres- 
ident of  the  representatives  is  entitled  to  attend  the  meeting,  but  is  without  vote. 

Sec.  12.  The  president  directs  the  business  of  the  cooperative  society,  being 
responsible  for  the  management.  He  represents  the  society  in  courts.  The  salary 
of  the  president  is  5,500  kroner  [|1,474]  a  year,  and,  by  way  of  percentage,  a  half  a 
krone  [13.4  cents]  per  thousand  of  the  volume  of  transactions  of  the  last  business 
year  exceeding  3,000,000  kroner  [$804,000].  Traveling  in  the  interests  of  the  society 
the  president  receives  the  same  allowance  for  expenses  as  the  members  of  the 
directorate. 

THE   representation. 

Sec.  13.  The  representative  body,  which  consists  of  one  member  from  each  district, 
is  chosen  for  four  years,  one-half  retiring  every  other  year.  The  election  takes  place 
at  the  regular  general  meeting,  when  the  deputies  assemble  by  districts  and  choose 
one  representative  for  each  district.  Retiring  representatives  may  be  reelected.  The 
representatives  choose  a  president  and  vice-president  from  their  own  number  to  serve 
for  two  years.  The  president  summons  the  representatives  as  often  as  he  or  five 
other  members  deem  it  nec^essary.  A  notice  of  seven  days,  if  possible,  should  be 
given.  At  the  meetings  a  secretary  is  chosen  to  keep  the  minutes  in  which  the  dis- 
cussions and  the  votes  are  recorded.  The  minutes  are  signed  by  all  the  representa- 
tives after  l>eing  read.  The  president  presides  at  the  meetings.  The  directors  take 
part  in  the  discussions,  but  have  no  vote. 

Sec.  14.  The  directors  must  submit  all  important  matters  not  pertaining  to  the 
<laily  routine  to  the  representatives,  unless  a  matter  can  not  be  delayed,  in  which 
case  the  directors  de<'ide  and  bring  it  before  the  representatives  at  a  later  date.  Abso- 
lute majority,  or  at  least  ten  votes,  are  required  to  decide  a  question.  The  represent- 
atives draw  no  regular  salary,  but  receive  the  same  daily  pay  and  traveling  expenses 
as  the  directors.  If  a  I'epresentative  dies,  or  withdraws,  or  resigns,  or  from  some 
other  cause  ceases  to  act,  the  deputies  of  his  district  fill  the  vacancy  at  the  first 
general  meeting. 

THE    AUDITORS. 

Sec.  15.  The  auditors  are  to  l)e  two  business  men  nominated  by  the  representa- 
tives and  chosen  by  the  general  meeting  for  two  years  in  each  case;  they  retire  in 
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alternate  years,  the  first  one  by  lot  (at  the  end  of  the  first  year).  Furthermore,  two 
bosiness  men  are  choeen  as  substitutes.  The  auditors  shall  audit  the  accounts  at  least 
once  a  month.  They  have  at  all  times  unhindered  opportunity  to  inspect  the  opera- 
tions of  the  society,  especially  by  examining  the  stock  and  the  cash  on  hand,  the 
books  and  accounts,  other  records,  etc. 

Should  the  auditors  find  occasion  for  censure,  they  shall  report  to  the  president  of 
the  society  and  the  manager  is  required  to  comply  with  his  directions  until  the 
matter  can  be  decided  at  a  meeting  of  the  directors*.  When  both  auditors  are  agreed 
they  can  demand  a  meeting  of  the  directors  or  of  the  representatives.  The  auditors 
may  be  summoned  to  the  meeting  of  the  directors,  but  they  have  no  vote.  The  pay 
of  the  auditors  is  determined  by  the  representatives,  upon  the  recommendation  of 
the  directors. 

THE  GENERAL    MEETINC. 

Sec.  16.  The  general  meeting  consists  of  the  directors,  the  representatives,  and  a 
deputy  from  each  circuit  of  at  least  ten  members;  the  directors  and  representatives, 
however,  have  no  vote  unless  they  be  deputies  at  the  same  time.  The  deputy  must 
brin^  credentials  from  the  directors  of  his  circuit.  A  deputy  from  Bornholm  may 
represent  as  many  as  five  circuits. 

Sec.  17.  a  regular  general  meeting  shall  l)e  called  annually  in  the  last  half  of  the 
month  of  March.  Extra  general  meetings  shall  be  held  when  the  directors  deem  it 
necessary,  or  when  demanded  by  one-tenth  of  the  circuits  or  by  one-half  of  the 
representatives.  The  extra  general  meeting  shall  be  held  within  one  month  after 
such  a  demand  has  been  made.  The  general  meeting  is  called  by  the  directors  in 
writing  to  the  presidents  of  the  circuits  at  least  fourteen  days  before  the  meeting. 
The  call  shaii,  so  far  as  possible,  be  accompanied  by  the  order  of  business.  Time 
and  place  of  meeting  are  announced  in  the  organ  of  the  society. 

Propositions  to  be  discussed  in  the  regular  general  meeting  must  be  reporte<l  to  the 
president  by  February  20,  and  propositions  to  be  discusse<l  at  the  extra  general  meet- 
ings must  be  forwarded  to  the  president  when  the  demand  for  such  meetings  is  made. 
Immediately  before  the  regular  general  meeting  the  representatives  hold  a  meeting 
at  which  all  the  matters  in  the  order  of  the  day  of  the  general  meeting  are  discusseil; 
the  representatives  may,  by  a  three-fourths  majority,  refuse  to  submit  any  of  the 
matters  to  the  general  meeting,  thereby  causing  them  to  be  dropped  from  the  order 
of  the  day;  matters  mentioned  in  section  19  and  complaints  which,  according  to  sec- 
tions 5  and  8,  can  be  appealed  to  the  general  meeting  are  excepted. 

Sec-.  18.  The  general  meeting  elects  a  chairman,  a  secretary,  and  two  tellers.  The 
secretary  shall  keep  a  record  of  the  transactions  and  votes  of  the  general  meeting. 
The  record  is  signed  by  the  chairman  and  the  executive  committee;  it  is  admitted 
as  full  evidence  regarding  the  transactions  of  the  general  meeting.  Decisions  are 
made  by  majority,  except  in  cases  where,  according  to  the  rules,  a  qualified  majority 
is  required.  In  case  of  a  tie,  the  president's  vote  decider.  V'otmg  is  done  by  ballot, 
if  the  president  so  decides,  or  at  the  request  of  at  least  twenty  nieniljers.  Admission 
cards  to  the  general  meeting  must  be  shown  in  order  to  vote.  On  the  motion  of  the 
executive  committee  or  of  the  president,  a  deputy  may  be  excluded  from  the  general 
meeting  by  majority.     This  decision  can  not  be  made  the  cause  of  a  lawsuit. 

Sec.  19.  At  a  regular  general  meeting  the  following  is  the  order  of  business:  (a) 
Report  on  the  operations  of  the  cooperative  society  in  the  past  financial  year;  (h)  to 
adopt  the  accounts,  after  being  audited;  (c)  the  eventual  choice  ot  a  president;  (d) 
to  choose  members  of  the  executive  committee;  (e)  the  eventual  choice  of  representa- 
tives; (/)  the  choice  of  one  auditor  and  one  substitute;  (g)  the  selection  of  a  place 
for  the  next  general  meeting. 

THE   RESERVE    FU.VD. 

Sec.  20.  One-half  of  the  net  surplus  of  the  previous  year  is  paid  in' October  to  the 
circuits  in  proportion  to  the  value  of  eggs  delivered,  while  the  remainder  is  put  away 
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as  a  reserve  fund.    This  is  used  in  the  business,  but  is  credited  in  a  separate  account 
to  the  circuits  in  proportion  to  the  value  of  eggs  delivered. 

The  sums  credited  in  this  account  can  be  paid  only  when  the  society  is  dissolved, 
unless  in  the  opinion  of  the  executive  committee  there  is  no  use  for  the  entire 
amount.  The  share  in  the  reserve  fund  belonging  to  an  individual  member  or  to  a 
circuit  is  not  amenable  to  attachment  by  creditors,  yet  claims  of  the  cooperative 
society  against  said  parties  are  excepted.  At  the  eventual  settlement  with  the  cir- 
cuits the  earliest  series  are  paid  off  first.  The  shares  of  the  circuit  in  the  reserve 
fund  draw  an  annual  interest  of  4  per  cent,  which  is  paid  at  the  same  time  as  the 
surplus. 

THE  MANAOBMBKT. 

Sec.  21.  The  money  of  the  society  must  be  deposited  in  the  bank  designated  by 
the  representatives.  Payments  are  made  by  the  bank  on  the  order  of  two  members 
of  the  executive  committee.  The  payments  to  the  circuits  for  the  eggs  that  have 
been  receive<l  shall  be  made  as  soon  as  possible. 

Sec.  22.  Under  the  supervision  of  the  president,  the  manager  is  in  change  of  the 
daily  operations  in  accordance  with  the  instructions  received  from  the  executive 
committee.  He  is  to  keep  the  storehouse  and  contents  insured  against  fire  and  the 
eggs  shipped  insured  against  losses  at  sea. 

Sec.  23.  The  president,  manager,  treasurer,  and  branch  managers  mast  give  suffi- 
cient bonds  for  the  property  entrusted  to  them.  Contracts  and  afi&davits  are  brought 
before  the  representatives  for  ratification. 

Sbc\  24.  The  cooperative  society  can  only  be  dissolved  by  a  two-thirds  majority 
vote  at  two  successive  general  meetings.  Changes  in  the  rules  can  only  be  made 
when  at  least  two-thirds  of  the  members  present  at  the  general  meeting  thus  decide. 

Sec.  25.  At  the  eventual  dissolution  of  the  society  its  property  shall  be  turned 
into  cash.  Thereupon  all  the  outside  obligations  of  the  society  shall  be  paid  first. 
In  case  a  part  of  the  reserve  fund  is  used  for  this  purpose,  the  remainder  is  divided 
among  the  circuits  in  proportion  to  the  amounts  with  which  they  are  credited  in  the 
account  of  the  reserve  fund.  In  case  there  is  a  surplus  on  hand,  it  is  to  be  divided 
among  the  circuits  in  proportion  to  the  value  of  the  eggs  delivered  in  the  financial 
year  immediately  preceding  the  dissolution. 

Sec.  26.  These  rules  go  into  effect  April  1,  1902. 

Adopted  in  the  general  meeting  at  ^Copenhagen  March  22,  1902. 


Rules  of  Circuit  No.  —  of  the  Danish  Oooperative  EfirsT  Export  Society. 

Section  1.  The  circuit  belongs  to  the  cooperative  society  *'The  Danish  Coopera- 
tive Egg  Export"  and  is  required  to  conform  to  the  rules  of  the  same  that  are  in 
force  from  time  to  time. 

Sec  2.  Members  are  admitted  by  applying  to  the  directors  of  the  circuit.  Each 
member  pays  to  the  Danish  Cooperative  Egg  Export  50  ore  [about  13J  cents]  as 
admission  fee  and  1  ore  per  hen  to  the  circuit. 

Sec.  3.  All  members  are,  without  any  declaration  on  their  part,  subject  to  the 
circuit  laws  as  they  now  are  or  as  they  may  l)e  legally  changed  hereafter. 

Sec  4.  Meml^ers  are  required  to  deliver  all  the  eggs  (so  many  as  are  required  for 
the  household  or  for  setting  or  have  been  casually  found  are  excepted)  in  such  a  way 
and  at  such  times  as  are  fixed  by  the  directors  of  the  circuit  This  agreement  is 
binding  for  one  year  at  a  time. 

Sec.  6.  Eggs  over  seven  days  old  must  not  be  delivered.  A  violation  of  this,  as 
well  as  delivering  8poile<l  eggs,  is  punishable  by  a  fine  of  5  kroner  [$1.34],  imposed 
by  the  director  of  the  cooperative  society;  and,  if  repeated,  the  fine  may  be  increased 
to  10  kroner  [$2.68].    One  half  of  the  fine  goes  to  the  Danish  Cooperative  Society, 
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the  other  half  to  the  circuit  in  question.  The  finding  of  the  directors  of  the  parent 
society  is  not  subject  to  appeal,  in  spite  of  the  decision  of  the  circuit  directors  or  the 
egg  collector.  In  case  of  a  suit  to  collect  the  fine  the  expenses  are  paid  by  the  party 
on  whom  the  fine  was  imposed,  the  ordinance  of  August  6,  1824,  notwithstanding. 

Sfic.  6.  The  eggs  must  be  carefully  gathered  once  a  day  and  during  the  hot  sea^ 
son  at  least  twice  a  day.  Eggs  that  have  been  casually  found  must  not  be  delivered. 
Only  artificial  eggs  must  be  used  as  nest  eggs,  and  the  hens  must  be  excluded  from 
the  nests  at  night. 

Sec.  7.  Only  clean  eggs  are  to  be  delivered,  and  they  muat  be  protected  against 
sun,  rain,  and  frost  by  producers  as  well  as  egg  collectors. 

Sec.  8.  The  members  must  deliver  to  the  circuit  eggs  from  their  own  poultry  only; 
the  violation  of  this  rule  is  punished  in  the  first  instance  by  a  fine  of  25  Ore  [nearly 
7  cents] — after wsurds  50  ore — a  pound  of  the  eggs  that  have  been  delivered  contrary 
to  these  rules. 

Sec.  9.  The  membership  list  of  the  circuit  shall  have  the  number,  name,  and 
occupation  of  each  member,  and  a  member's  number  on  the  list  shall  be  that  with 
which  he  stamps  his  eggs.  The  president  of  the  circuit  shall  report  changes  in  the 
list  to  the  main  ofiSce  of  the  cooperative  society.  By  paying  about  25  ore  [nearly  7 
cents]  each  member  receives  a  rubber  stamp,  ink,  and  pad.  The  stamp  has  the 
number  of  the  circuit  and  of  the  member,  and  the  member  must  use  it  to  stamp 
neatly  and  distinctly  the  large,  thick  end  of  every  egg  before  delivering. 

Sec.  10.  The  egg  collector  will  accept  only  eggs  that  are  clean  and  that  have  been 
distinctly  and  properly  stamped. 

Sec.  11.  The  directors  of  a  circuit  may  temporarily  refuse  to  accept  the  eggs  of  a 
member,  and  a  member  may  be  excluded  by  a  majority  vote  of  a  general  meeting 
or  by  the  directors  of  the  cooperative  society. 

Sec.  12.  The  necessary  money  to  pay  cash  for  the  eggs  of  the  members  is  bor- 
rowed; the  members  are  liable  for  the  debt  individually  and  as  an  organization,  and 
the  money  is  paid  out  to  the  egg  collector,  who  gives  satisfactory  bonds. 

Sec.  13.  The  eggs  are  paid  for  at  prices  fixed  by  the  directors  of  the  circuit.  What 
the  eggs  bring  over  and  above  this  price  is  paid  to  the  members  only  after  a  sum 
sufficient,  in  the  judgment  of  the  directors,  to  run  the  business  has  been  put  aside. 

Sec.  14.  A  withdrawal  is  reported  to  the  directors  of  the  circuit,  but  the  connec- 
tion ceases  only  after  the  close  of  the  financial  year.  Members  that  have  withdrawn 
or  been  excluded  have  no  claim  to  the  surplus,  reserve  fund,  or  to  any  property 
belonging  to  the  society,  and  must  without  reimbursement  surrender  their  stamps  to 
the  president  of  the  circuit. 

Sec.  15.  The  directors  of  the  circuit  consist  of  an  uneven  number  of  members, 
namely ,  and  are  chosen  by  the  general  meeting  (of  the  circuit). 

Sec.  16.  The  duty  of  the  directors  of  the  circuit  is  to  see  to  it  that  the  business  of 
the  circuit  is  furthered  in  the  best  manner  possible  by  taking  such  measures  as  shall 
insure  the  delivery  of  the  eggs  to  the  cooperative  society  in  the  condition  required. 
The  directors  of  the  circuit  appoint  and  dismiss  the  egg  collector  and  others  employed 
in  the  business  of  the  circuit,  determine  their  pay,  and  supervise  their  work. 

Sec.  17.  The  general  meeting  elect  annually  two  auditors  to  audit  the  accounts  of 
the  year  before  the  end  of  January  of  the  following  year. 

Sec.  18.  The  regular  general  meeting  is  held  in  the  beginning  of  February,  so 
early  that  propositions,  if  any,  to  the  directors  of  the  parent  society,  may  be  for- 
.  warded  to  its  president  before  the  20th  of  February. 

Sec.  19.  The  circuit  sends  one  deputy  to  the  general  meeting  of  the  cooperative 
society. 

Sec.  20.  When  the  circuit  is  eventually  dissolved  and  all  obligations  paid,  the 
remaining  assets,  if  any,  shall  be  divided  among  the  members  in  proportion  to  the 
value  of  the  ^gs  delivered  during  the  last  financial  year. 

Adopted  at  a  general  meeting  at ,  19 — . 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Acjriculture, 

Bureau  of  Animal  Industry, 
Wmhlngton^  I).  C\,  October  21,  190^. 

Sir:  I  have  the  honor  to  transmit  herewith  a  manuscript  entitled 
*'The  Gid  Parasite  {Ccenurm  eerehraliH)\  Its  presence  in  American 
Sheep,"  by  B.  H.  Ransom,  B.  Sc,  A.  M.,  scientific  assistant  in  charge 
of  the  zoological  laboratory  of  this  Bureau. 

This  parasite  in  its  bladderworm  stage  {(-(jenunts  eerehrali^)  causes 
the  disease  called  gid,  otherwise  known  as  ''sturdy,"  ''staggers,"  etc., 
which  principally  affects  sheep,  although  cattle  and  other  herbivorous 
animals  are  also  susceptible.  It  is  transmitted  to  stock  through  pasture 
or  water  which  has  been  contaminated  by  the  eggs  of  a  certain  species 
of  tapeworm  {Taenia  c(emmi8)  parasitic  in  the  intestines  of  dogs,  the  lat- 
ter having  acquired  the  parasite  by  feeding  upon  the  carcasses  of  stock 
infested  with  the  bladderworm  stage.  Although  a  common  disease 
in  Europe,  where  it  frequently  occasions  losses  of  fully  10  per  cent 
in  flocks  of  sheep,  gid  has  until  very  recently  been  unknown  in  the 
United  States.  Early  in  the  present  year,  however,  a  well-authen- 
ticated outbreak  occurred  in  the  sheep-grazing  regions  of  the  West, 
and  it  was,  consequently,  deemed  expedient  to  publish  such  facts  as 
would  help  our  stockmen  to  protect  themselves  against  possible  out- 
breaks in  the  future. 

The  information  concerning  gid  herein  set  forth  is  of  much  practical 
importance  to  sheepmen,  as  it  enables  them  to  recognize  the  disease 
should  it  make  its  appearance,  and  indicates  the  measures  best  calcu- 
lated to  prevent  its  spread.  I  therefore  recommend  that  the  work  be 
published  as  Bulletin  No.  60  of  the  series  of  this  Bureau. 
Respectfully, 

D.  E.  Salmon,  Chief  of  Bureau. 

Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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THE  GID  PARASITE  {CCENURUS  CEREBRALIS): 
ITS  PRESENCE  IN  AMERICAN  SHEEP. 

By  B.  H.  Ransom,  B.  Sc.,  A.  M., 
Scientific  Assistant  in  Charge  of  Zoological  Laboratory,  Bureau  of  Animal  Industry. 

INTRODUCTION. 

The  disease  popularly  known  by  English-speaking  peoples  as  gid, 
sturdy,  staggers,  turnsick,  etc.,  which  affects  sheep,  and,  more  rarely, 
cattle  and  other  animals  is  a  common  disease  of  stock  in  Europe.  It 
is  said  to  occur  also  in  South  America,  and  is  now  known  to  occur  in 
this  country.  The  cause  of  this  disease,  a  characteristic  symptom  of 
which  is  vertigo  and  turning  of  the  affected  animal,  is  the  presence  of 
a  pai-asite,  the  gid  bladdei-worm  (fig.  1),  in  the  brain  or  spinal  canal. 

The  gid  bladderworm,  or  Ccenurus  cerehralis  as  it  is  known  technic- 
ally, is  the  larval  stage  of  a  tapeworm,  Teen  la  camuruH  (fig.  6),  which  is 
found  in  the  intestines  of  dogs.  When  the  brain  of  a  ''giddy"  sheep 
is  eaten  by  a  dog,  the  bladdei'worm  develops  into  tapeworms  in  the 
intestines  of  the  latter.  The  tapeworms  produce  eggs, which  pass  out 
of  the  dog's  intestines  and  fall  to  the  ground,  where  they  may  lie  amid 
the  grass  or  be  washed  by  rains  into  pools  of  water.  Sheep  and  cattle 
while  grazing  or  drinking  are  liable  to  swallow  these  eggs,  which 
then  hatch  out,  and  the  embryos,  boring  out  of  the  intestines,  wander 
to  the  brain  or  spinal  cord,  where  they  undergo  further  development 
and  give  rise  to  the  condition  known  as  gid. 

It  seems  reasonable  to  suppose,  in  view  of  the  large  numbers  of  sheep 
and  dogs  which  have  been  imported  into  the  United  States  from  coun- 
tries where  gid  is  common,  that  the  disease  should  have  become  more 
or  less  prevalent  here  also,  but  for  some  reason  the  gid  parasite  lias 
never  gained  a  foothold  in  North  America,  and  until  very  recently,  so 
far  as  it  has  been  possible  to  determine,  gid  has  been  entirely  unknown 
in  this  country.  A  possible  exception  may  be  based  on  the  mention 
made  by  Leidy  (1856)  of  '^denurus  cerehralis  Rud.  in  the  sheep,  (7a//ra 
arles^'^'^  but  neither  the  time  nor  the  place  of  the  collection  of  the 
specimens  referred  to  by  that  author  is  known.  Although  heretofore 
no  cases  of  gid  in  this  country  have  been  placed  on  record,  it  seems 
hardly  probable,  in  view  of  our  present  knowledge,  that  the  disease 
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has  been  altogether  absent.  More  likely,  cases  have  occurred  from 
time  to  time  and  passed  unrecognized,  as  evidence  has  come  to  hand 
which  shows  that  the  disease  is  now  present  in  the  United  States,  cases 
having  developed  recently  which,  as  the  attendant  circumstances  show% 
must  have  resulted  from  infection  in  this  country. 

PRESENCE  OF  GID  IN   THE   UNITED   STATES. 

A  number  of  native  sheep  died  at  Bozeman,  Mont.,  in  January, 
11K)4,  with  the  characteristic  symptoms  of  gid.  The.se  sheep  were 
brought  to  the  notice  of  officials  of  the  Montana  Agricultural 
College.  On  postmortem  examination,  bladderworms  were  found 
in  the  brain,  and  through  the  courtesy  of  Professor  Cooley  two 
specimens  (B.  A.  I.  Collection,  No.  3644,  figs.  3,  4)  have  been  placed 
at  the  disposal  of  this  laboratory.  These  specimens  agree  in  all  essen- 
tials with  the  European  Camxirus  cerefyralh^  so  far  as  may  be  deter- 
mined from  published  descriptions  of  the  latter,  no  specimens  for 
comparison  being  at  present  available.  The  salient  characteristics  of 
the  American  form  are  as  follows:  Each  specimen  is  nearly  spherical, 
with  a  diameter  of  about  25  mm.  (about  1  inch).  There  are  no  sec- 
ondary or  daughter  bladders,  either  internally  or  externally.  The 
wall  of  the  bladder  consists  of  a  thin  semitransparent  membrane,  and 
its  surface  is  marked  by  several  groups  of  little  white  spots,  the 
invaginated  heads,  or  scolices,  of  the  larval  tapeworms,  which  num- 
ber over  a  hundred  in  each  specimen.  Each  head  is  supplied  with  a 
double  crown  of  30  to  32  hooks,  of  two  sizes,  arranged  alternately 
(figs.  3,  4).  The  larger  hooks  measure  160  to  170/^  (rU  ^^  tJij^  inch), 
and  the  smaller  hooks  114  to  130/4  {^\^  to  xii  inch)  in  length.  In  the 
latter  the  ventral  root  is  slightly  bifid. 

Although  at  present  the  gid  parasite  may  be  causing  but  little  dam- 
age in  the  United  States,  the  fact  should  be  remembered  that  its  history 
in  other  countries  has  shown  it  to  be  one  of  the  most  dangerous  para- 
sites to  which  sheep  are  subject,  and  the  possibility  kept  in  view  that 
it  may  in  the  future  become  more  widespread  and  prevalent  in  this 
country,  and  that,  in  this  event,  serious  losses  are  liable  to  occur. 
Stock  raisers,  veterinarians,  and  all  persons  interested  in  live  stock, 
especially  sheep,  should  therefore  be  on  their  guard  against  the  gid 
parasite,  and,  b\^  taking  proper  preventive  precautions — to  be  dis- 
cussed later — avoid  in  this  countr\^  a  possible  repetition  of  the  disas- 
trous experience  of  stock  raisers  abroad. 

HISTORICAL    REVIEW   OF   GID. 

Gid  has  been  known  for  nearly  three  hundred  years,  and  possibly 
longer,  it  having  been  traced  in  literature  as  far  back  as  1634. 
In  that  year  a  European  surgeon  named  Reutten  observed  a  sheep 
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affected  with  vertigo,  and  another  surgeon,  Scultetus,  on  making  a 
postmortem  examination  of  the  animal,  discovered  in  the  brain  a 
vesicle  filled  with  a  limpid  fluid.  After  this  date  the  disease  and  the 
vesicle  in  the  brain  with  which  it  is  associated  were  noted  by  various 
authors,  who  attempted  to  explain  in  various  ways  the  cause  of  the 
disease  and  advanced  numerous  theories  to  account  for  the  presence 
of  the  vesicle.  Methods  of  operation  for  the  removal  of  the  vesicle 
were  also  described,  but  not  until  the  latter  part  of  the  eighteenth 
century  was  the  true  nature  of  the  watery  vesicle  in  the  brain  of 
''giddy"  sheep  and  cattle  pointed  out.  In  1780  Leske  demonstrated 
the  animal  nature  of  the  vesicle  by  the  discovery  of  tapeworm  heads 
attached  to  its  surface.  Many  years  later  another  step  was  accom- 
plished in  solving  the  question  of  the  etiology  of  gid  when  Siebold 
(1852)  discovered  that  if  the  gid  bladderworm  is  fed  to  a  dog  it  devel- 
ops into  mature  tapeworms  in  the  intestines  of  the  latter.  The  fol- 
lowing year  Kuchenmeister  (1853)  showed  further  that  the  eggs  from 
tapeworms  thus  produced  in  dogs,  when  fed  to  sheep,  develop  into 
bladderworms  in  the  brain.  Since  that  time  the  experiments  of  Sie- 
bold and  Kuchenmeister  have  been  many  times  repeated,  and  the 
relation  between  Ccemnnis  cerehralis  in  the  brain  of  sheep  and  other 
animals  and  Tsenia  cmiunis  in  the  intestines  of  dogs,  as  larval  and 
adult  stages,  respectively,  in  the  life  history  of  a  single  species  of  para- 
site, has  been  i^aost  firmly  established. 

ECONOMIC   IMPORTANCE   OF   GID. 

Gid  was  soon  recognized  in  Europe,  after  its  first  discover}',  as  one 
of  the  most  important  diseases  of  sheep;  large  numbers  of  animals 
were  lost  annually  from  this  cause,  and  at  times  in  some  localities  the 
flocks  were  almost  annihilated. 

The  following  quotations  from  the  literature  on  the  subject  will 
serve  to  indicate  the  important  nature  of  the  disease,  and  will  give 
some  idea  of  the  damage  which  has  been  caused  by  the  gid  parasite  in 
countries  where  it  has  been  prevalent.  It  will  be  noticed  that  most  of 
the  authors  quoted  refer  to  conditions  which  existed  before  the  life 
history  of  the  parasite  was  known  and  before  the  proper  means  for 
its  prevention  were  recognized.  The  percentages  given  will,  in  gen- 
eral, probably  not  apply  at  the  present  time,  as  many  stock  raisers  of 
Europe  have  long  since  realized  the  practical  value  of  preventive 
measures,  and  this  has  resulted  in  a  material  reduction  of  the  general 
mortality  from  gid,  although  in  isolated  cases  where  proper  precau- 
tions are  neglected  the  former  high  percentage  of  mortality  is  still  the 
rule. 

Wepfer  (about  1669)  reported  an  epizootic  of  the  disease  which 
occurred  in  the  year  1650  among  cattle  in  a  certain  locality  of  Ger- 
many. In  1752  there  were  great  losses  from  gid  among  both  sheep 
11896—No.  66—05 2 
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and  cattle  in  Iceland.     Sooner  or  later  the  disease  attracted  attention 
in  almost  every  countiy  in  Europe. 

Tessier  (?  1810),  according  to  Numan  (1850),  placed  the  annual  loss  of 
sheep  from  gid  in  France  at  about  5  percent.  Kuers  (1840)  estimated 
the  loss  in  Germany  at  about  the  same  figure,  and  Fricke  (1844)  stated 
that  in  his  own  flocks  the  losses  at  one  time  reached  as  high  as  10  per 
cent.  Numan  (1850)  states  that,  while  the  disease  is  well  known  in 
Holland,  it  is  not  so  common  as  in  some  other  countries,  although  at 
times  it  assumes  the  character  of  an  epizootic.  He  further  states  that 
in  some  parts  of  Germany  and  Austria  the  loss  is  10  i^er  cent,  and  that 
in  many  localities  the  sheep  industry  has  declined  seriously  in  con- 
sequence. 

Fleming  (in  Neumann,  1892)  quotes  a  statement  of  Youatt  that  in 
France  1,000,000  sheep  die  annually  from  gid,  and  states  that  Gasparin 
has  put  the  losses  in  Germany  at  15  per  1,000  in  the  first  year  of  life, 
5  in  the  second  year,  2  in  the  third  year,  and  1  in  the  fourth.     In 

England,  where  the  disease  is  more  or  less 
prevalent,  the  number  of  sheep  lost  in  some 
flocks  has  reached  as  high  as  35  per  cent 
(Veterinarian,  1871,  p.  547). 

Armatage  (1895)  estimates  the  annual  losses 
in  Great  Britain  at  about  10  per  cent,  and 
states  that  gid  "always  prevails  in  some  dis- 
tricts, particularly  in  Scotland,  and  upon  all 
uninclosed  lands  where  sheep  are  gathered 
Fio.  i.-Gid  biadderworm  {Camu-  in  large  flocks  and  attended  by  dogs." 
Z./.Zt'fnn;..f'Zl^r.!.^^        As  au  illustratiou  of  the  extent  to  which 

heads,  each  one  of  which  repre-  ^  .  ^ 

senta  an  immature  tapeworm,  a  single  flock  may  be  invadcd  bv  gid,  an 
fC^^24tfig./3^.r  '^"''''     instance  observed  by  Brunet  (1875)  in  the 

Bas  Berry  region,  France,  ma}"  be  referred 

to.     In  this  case  over  80  sheep  in  a  flock  of  212,  or  about  40  per  cent, 

were  affected. 

DESCRIPTION   OF  THE   GID   BLADDERWORM  (CCENURUS  CEREBRALIS). 

(Figs.  1-4,  10-12.) 

Comurus  cerehralis^  the  larval  stage  of  the  gid  parasite,  is  most  fre- 
quently found  in  the  brain  of  sheep  and  more  rarely  in  the  spinal  cord. 
It  has  also  been  found  in  other  herbivorous  animals— ox,  goat,  reindeer, 
roedeer,  antelope,  dromedary,  and  horse.  No  authentic  case  of  Coeyiu- 
rits  cerehralis  in  man  has  been  recorded.  A  number  of  isolated  cases 
are  on  record  in  which  bladder  worms  resembling  Ca'7iuriis  cey^thralts^ 
and  probably  identical  with  it,  have  been  found  in  locations  other 
than  the  brain.  Eichler  and  Nathusius  have  reported  such  bladder- 
worms  in  the  subcutaneous  tissue  of  sheep,  and  Heincke  (1882)  has 
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recorded  the  presence  of  a  Caniirus  in  the  eye  of  a  horse.     Rabe  (1889) 
discovered  in  the  brain,  muscles,  lymphatic  glands,  and  thyroid  body 


Pig.  2.— Diagrammatic  nectlon  of  a  gid  bladdcrworm  {Cocnunt*  cerchrali»):  a,  normal  disposition  of 
acolex;  h,  r,  d,  f,  diagrammatic  representation  to  show  the  homol^y  l)etween  cysticercua  and 
c<pnunii.    (After  Railliet,  1886,  p.  243.  fig.  134.) 

of  an  antelope  specimens  of  a  bladderworm  which  he  identified  as 
Ccetiunis  cerehmlis.  In  general,  however,  Cwnurus  cerehralis  faila  to 
develop  in  any  other  location 
than  the  central  nervous  sys- 
tem, and  the  embryos  which 
do  not  succeed  in  reaching 
the  brain  or  spinal  cord  soon 
degenerate. 

The  bladderworm  (figs.  1,  2) 
consists  of  a  membranous 
vesicle,  the  wall  of  which 
bears  numerous  small  invagi- 
nations resembling  tapeworm 
heads  (fig.  3),  each  one  of 
which,  when  swallowed  by  a 
dog,  is  capable  of  transform- 
ing into  an  adult  tapeworm, 
Tc^n la  cc^n  urns.   In  its  growth 

the  vesicle  tends  to  assume  a     

spherical  form  and  attains  a 

size  varying  from  that  of  a 

hazelnut   to  that  of  a  hen's 

egg.   The  form  of  the  bladder 

is  modified  according  to  its  location.     When  situated  in  the  spinal 

canal  it  becomes  much  elongated.     The  wall  of  the  bladder  is  very 


Fig.  3.— Larval  tapeworm  head  dissected  away  from 
the  wall  of  a  gid  bladderworm  {Oxnurus cerebraiU). 
X  38.  (Original  drawing,  specimen  No.  3644,  B.  A.  I. 
Helminthological  Collection.) 
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thin,  translucid,  and  containn  contractile  fibers.  It  is  filled  with  a 
colorless,  watery  fluid  containing  1  to  2  per  cent  of  animal  matter 
and  less  than  1  per  cent  of  inorganic  salts.  The  heads  of  the  larval 
tapeworms,  which  appear  as  little  white  spots  arranged  in  irregular 
groups  and  usually  confined  to  one  region  of  the  vesicle,  probably  cor- 
responding to  the  posterior  part  of  the  embryo,  may  number  more 
than  50)  in  a  single  specimen,  but  usually  they  are  not  so  numerous. 
They  are  generally  found  invaginated  and  project  into  the  interior  of 
the  vesicle;  but  Davaine  (1858)  has  observed  that  they  are  capable  of 

evagination,  and  thus  become  an  active  source  of 

irritation  to  the  brain.     Not  all 

of  the  heads  are  found  equally 

developed.     Some  of  them  can 

not  \)e  distinguished  from  the 

head  of  the  adult,  while  others 

are  rudimentary. 
The  hooks,  suckers,  and  other 

details  of  the  head  are  similar 

in  the  larva  and  in  the  adult, 

and  will  be  described  in  con- 
nection with  the  description  of 

the  latter. 


Fio.  4.— HfKikH  from  the 
gld  bladdiTWorm  (('(Z- 
nurmf  rrrt  hrti/h ) .  X  2  40. 
(OriKinal  druwiiiij^, 
Bpeclinc'ii  No.  :{(>U,  B. 
A.  I.  HclmiiitholoKical 
CoUtH'tionj 


' ■    ■/•JV ' » 

Fig.  5.— HooIw  from  a 
bladdenvorm  of  the 
rabbit  ( Omnntsf€rialiJB, 
the  larval  stage  of  a 
tapeworm  of  the  dog, 
Tx^ia  fterialis),  X  2-10. 
(Original  drawlng.ppec- 
imen  No.  1823,  B.  A.  I. 
Helminthological  Col- 
lection.) 


(Com- 


DESCRIPTIOX  OF  THE  GID  TAPE- 
WORM (t^nia  ccenurus). 

(Figs.  6-8,  see  also  fig}».  3-5,  9.) 

Txnki  a^nurus^  the  adult 
stage  of  the  gid  parasite,  is 
found  in  the  intestines  of  dogs, 
and  is  said  to  occur  also  in  foxes, 
and  probably  also  in  wolves. 
It  is  not  known  to  occur  in  other  animals.  Another 
tapeworm  of  the  dog,  Txnia  serialis^  is  often  mistaken  for  it. 
pare  figs.  4,  5,  86',  9.) 

Omitting  an  extensive  discussion  of  the  anatomy  of  the  worm,  the 
essential  characteristics  of  Tsenia  eaenuvus  are  as  follows: 

The  average  length  is  40  to  60  cm.  (16  to  24  inches)  and  the  maxi- 
mum i  meter  (40  inches).  It  possesses  a  head,  or  scolex,  an  unseg- 
mented  neck,  and  a  long  segmented  portion  consisting  of  two  hun- 
dred to  two  hundred  and  fifty  segments,  or  proglottids  (fig.  6). 

The  fully  developed  head  is  pyriform  and  measures  about  0.8  mm. 
{^  inch)  in  diameter.  It  is  supplied  with  four  suckers,  0.30  mm. 
(i^V  inch)  in  diameter,  and  a  rostellum,  also  about  0.30  mm.  in  diame- 
ter, bearing  a  double  crown  of  22  to  32  hooks  (fig.  4)  of  two  kinds, 
large  and  small,  arranged  alternately.     The  suckers  and  rostellum 
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serve  to  attach  the  worm  to  the  intestinal  wall  of  its  host.  The  large 
hooks  measure  150  to  170/i  (^^j  to  ^^jf  inch)  and  the  small  hooks  90 
to  130/i  {j^jf  to  j^j  inch)  in  length. 

The  neck  is  slender  and  2  to  3  mm.  {-f^  to  i  inch)  long.  In  the  region 
of  the  neck  the  segments  (fig.  6)  are  very  short  and  narrow,  but 
toward  the  posterior  end  of  the  worm 
they  graduaUy  increase  in  size.  The 
last  twelve  to  fifteen  segments  are 
much  longer  than  broad,  in  form 
somewhat  resembling  cucumber 
seeds,  and  measure  8  to  9  nun.  (al)out 
}  inch)  long  by  3  to  5  mm.  (i  to  ^ 
inch)  broad.  Near  the  middle  of  the 
right  or  left  lateral  margin  of  each 
segment  is  a  small  opening — the 
genital  pore. 

During  the  life  of  the  worm  new 


Fio.  6.— Portions  of  an  adult  ^d  tapeworm 
{'Henia  amurus).  Natural  size.  (After 
Rallliet.  1893,  fig.  146,  p.  2.V2.) 

segments  are  continually  being 
added  in  the  neck  region  by  a 
process  of  intercalation.  The 
segments  when  first  formed  are 
small  and  sexually  undeveloped. 
Gi-adually,  however,  they  are 
pushed  backward  by  still 
younger  segments  which  develop 
in  front  of  them.  They  grow  larger  in  all  dimensions,  and  the 
sexual  organs  develop  (fig.  7),  roach  maturity,  and  produce  eggs, 
which  are  stored  up  by  thousands  in  the  uteinis  of  each  segment. 
Finally  the  gravid  segments  break  away  from  the  end  of  the  chain  and 
pass  out  of  the  dog's  intestine.  It  results  from  this  manner  of  growth 
that  the  small  segments  farthest  anterior  are  the  youngest,  and  the 


Fio.  7.— Sexually  mature  segrment  of  the  gid  tape- 
worm {Tsenia  ccenurus)  showing:  cp,  cirrus  pouch; 
flp, genital  pore;  n,  nerve;  ar,  ovary;  »i7,  shell  gland; 
<, testlclea;  t€,  trangveree canal;  u/, uteru.**;  v,  vagina; 
rr,  ventral  canal;  vd,  vas  deferens;  rtj,  yolk  gland. 
X  20.    (After  DelTke,  1891,  pi.  1,  fig.  3.) 
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large  hindermost  segments  are  the  oldest;  thus,  in  a  single  worm,  seg- 
ments in  all  stages  of  development  may  be  found. 

The  most  conspicuous  structure  in  the  posterior  segments  (fig.  HC) 
is  the  uterus  filled  with  yellowish  or  brownish  eggs.  The  gravid 
uterus  has  a  median  stem  with  eighteen  to  twenty-six  lateral  branches 


Pig.  8.— Gravid  seffroeiite  of  tapeworms  of  dof^s,  f>bowing  the  median  stem  of  the  uteres  and  Its  lateral 
branches.  (A)  Ttmia  tcrrata,  X  4;  {B)  T.  marffinata,  X  6;  (C)  T.  cctnunu,  X  10-15.  (After  Leuckart, 
1880.  p.  720,  flg.  308J 

on  each  side.     The  latter  are  almost  parallel  to  each  other,  and  are 
unbranched  or  only  slightly  branched. 

The  eggs,  found  in  the  gravid  uterus,  contain  embryos  with  six 
hooks  and  measure  from  31  to  36  m  (about  ^ijf  inch)  in  diameter. 

LIFE   HISTORIC    OF  THE   GID   PARASITE. 

As  already  stated,  the  gid  bladderworm,  Ccenurus  cerebralis^  and 
the  tapeworm,  Taenia  avnurus^  are  intimately  related,  the  former 
being  the  larval  stage  of  the  latter. 

In  detail  the  life  history  is  as  follows:  A  dog  infected  with  Teenia 
can  urns  scatters  the  eggs  and  gravid  segments  of  the  tapeworm  over 
the  ground.  Those  eggs  which  fall  into  moist  places  may  live  for 
several  weeks,  but  those  exposed  to  hot,  dry  weather  preserve  their 
vitality  only  a  few  days  at  most.  Sheep  and  cattle  while  gi*azing  or 
drinking  are  liable  to  swallow  some  of  the  eggs  thus  spread  broadcast 
by  the  infested  dog.  By  the  action  of  the  digestive  juices  the  shells 
of  the  eggs  are  dissolved  and  the  embryos  contained  set  free.  The 
embryos  then  bore  out  of  the  intestine  by  means  of  their  hooks  and 
wander  among  the  tissues.  This  migration  is  undoubtedly  aided  by 
the  blood  current  in  vessels  penetrated  by  the  embryos,  which  are 
thus  carried  passively  to  various  parts  of  the  body.  Normally  only 
those  embryos  which  reach  the  central  nervous  system  continue  their 
development.  Others  failing  to  reach  this  location  may  live  for  a 
while,  but  generally  die  and  soon   disappear.     After  reaching  the 
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brain  or  spinal  cord,  which  may  occur  within  eight  days  after  infection, 
the  embryo  loses  its  hooks  and  transforms  into  a  small  cyst.  The 
young  coenurus  preserves  its  power  of  locomotion  for  some  time  and 
may  burrow  along  the  surface  of  the 
brain,  leaving  a  shallow,  sinuous  furrow 
(fig.  10)  in  its  wake,  but  within  a  few 
days  it  becomes  stationary.  These  furrows 
are  to  be  found  fourteen  to  thirty-eight 
days  after  infestation;  near  the  termi- 
nation of  each  is  a  small  vesicle,  the  young 
gid  bladderworm.  As  determined  exper- 
imentally by  Baillet,  the  vesicle,  two  or 
three  weeks  after  infestation,  has  attained 
a  diameter  varying  from  0.6  to  3  mm.  {:^ 
to  i  inch);  on  the  twenty -fourth  day  it  is 
as  large  as  a  pea,  but  the  wall  still  re- 
mains thin  and  transparent.  The  heads 
begin  to  appear  by  the  thirty-eighth  day, 
when  the  vesicle  has  reached  the  size  of 
a  cherry,  but  the}'  do  not  seem  to  attain 
their  full  development  before  the  end  of 
two  or  three  months.  The  vesicle,  how- 
ever, continues  to  grow,  and  new  heads 
are  in  continuous  process  of  formation, 
so  that  in  addition  to  fully  formed  heads, 
very  rudimentary  heads  and  intermediate 
stages  between  the  two  are  likely  to  be 
found  on  the  surface  of  the  same  bladder. 

When  a  brain  containing  a  bladderworm  is  eaten  by  a  dog,  the  wall 
of  the  vesicle  is  digested,  but  the  heads  remain  uninjured  by  the 
digestive  juices  and  attach  themselves  to  the  wall  of  the  intestine  and 


Fig.  9— Gravid  "egment of  Taenia  seri- 
aliti,  a  UipHjwonii  of  dogs  often  con- 
fused wlthr.cofM  urua.  X14.  (Original 
drawing,  specimen  No.  2839.  B.  A.  I. 
Helminthological  Collection.) 


Fio.  10.— Brain  of  lamb  showing  the  furrows  produced  by  the  migration  of  young  gld  blac^derworms, 
taken  at  a  time  immediately  following  the  period  of  invasion— i.  e.,  from  fourteen  to  thirty-eight 
days  after  infestation.    Natural  size.    (After  Leuckart,  1879,  fig.  81,  p.  173.) 

develop  into  the  adult  tapeworm.  In  one  to  two  months  the  posterior 
segments  of  the  worm  become  gravid  with  eggs,  and  breaking  away 
from  the  rest  of  the  chain  begin  to  pass  from  the  dog's  intestine. 
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SUSCEPTIBILITY   OF  SHEEP  AND  OTHER  ANIlfALS. 

Gid  is  exceptional  in  sheep  over  two  3'ears  old,  the  great  majority 
of  animals  which  present  symptoms  of  the  disease  being  lambs  and 
yearlings.  The  disease  is  more  rare  among  cattle  and  goats,  and  still 
more  rare  in  other  animals.  Cattle  seem  to  be  susceptible  for  a 
longer  period  than  sheep,  and  although  gid  is  more  frequent  in  calves 
and  yearlings,  animals  as  old  as  five  or  six  years  are  still  subject  to 
infestation. 

Certain  breeds  of  sheep  seem  to  be  more  susceptible  than  others, 
and  in  some  cases  this  has  been  explained  by  the  fact  that  some  breeds 
graze  closer  to  the  ground  and  thus  are  more  liable  to  take  in  tape- 
worm eggs  and  segments  than  others.  The  greater  susceptibility  of 
young  animals  has  not  been  fully  explained,  but  it  has  been  suppo.sed 
that  the  embryos  of  the  worm  are  unable  to  penetrate  the  firmer 
tissues  of  adult  animals,  and  consequently  do  not  reach  the  brain. 

SYMPTOMS. 

The  following  account  of  the  symptoms  of  gid  is  based  mainly  on 
the  description  of  the  disease  in  sheep,  giv^en  by  Neumann  (1892). 
The  symptoms  in  cattle  and  other  animals  are  of  the  same  general 
character  as  those  in  sheep,  showing  minor  differences  probably  in 
correspondence  with  the  different  natures  of  the  animals  affected.  The 
t\'pe  of  symptoms  varies  according  as  the  bladder  worm  is  located  in 
the  brain  or  spinal  cord.  If  the  parasite  is  located  in  the  brain  it 
gives  rise  to  cephalic  gid;  if  in  the  spinal  canal,  to  m€dvU<iry  gid. 

Cephalic  gid, — Unless  the  infestation  is  very  heavy  no  sj^mptoms  are 
likely  to  appear  during  the  stage  of  invasion  of  the  parasites,  or  they 
maj^  be  slight  and  pass  unnoticed.  When  early  symptoms  occur  they 
appear  generally  in  the  second  or  third  week  following  infestation.  The 
affected  animal  shows  signs  of  congestion  of  the  brain,  there  is  indif- 
ference and  weakness,  the  head  is  of  unusually  high  temperature  and 
is  held  in  an  abnormal  position,  and  the  eyes  are  inflamed.  Peculiar 
actions  may  become  evident. 

Frequently  the  animal  turns  in  circles,  or  wheels  about  in  one  spot 
as  on  a  pivot.  In  some  cases  it  staggers  about  as  though  intoxicated, 
stumbles,  and  often  falls.  The  eyes  are  turned  in  or  out,  there  is 
grinding  of  the  teeth,  and  sometimes  convulsions.  The  animals  may 
die  in  a  few  days  in  severe  cases,  but  generally  the  symptoms  disap- 
pear in  eight  or  ten  days,  and  a  period  of  apparent  recovery  follows, 
corresponding  to  the  period  of  growth  of  the  parasite.  In  about  2  per 
cent  of  animals  attacked  the  parasites  apparently  die,  as  no  later  symp- 
toms develop,  but  in  the  vast  majority  of  cases,  at  the  end  of  four  to 
six  months,  symptoms  appear  which  mark  the  final  stage  of  the  dis- 
ease, leading  almost  invariably  to  a  fatal  termination  within  a  few 
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weeks  at  most.  Usually  these  symptoms  are  the  first  to  be  noticed,  as 
the  initial  symptoms  are  generally  so  slight  that  the}-  pass  unrecog- 
nized. Prior  to  the  onset  of  the  final  symptoms  and  during  the  growth 
of  the  pai-asite  certain  slight  signs  of  an  abnormal  condition  of  the 
brain  will  be  noticed  from  time  to  time  by  the  careful  observer,  espe- 
cially in  stormy  weather.  The  time  at  which  the  symptoms  of  the 
final  stage  of  the  disease  appear  varies  somewhat  and  according  to  the 
time  at  which  infestation  occurred,  but  it  is  generally  toward  the  end  of 
winter  or  in  the  spring.  The  symptoms  at  this  stage  may  be  consid- 
ered as  due  in  part  to  the  pressure  of  the  coenurus  bladder  on  the 
brain,  and  in  part  to  the  active  irritation  produced  by  the  larval  tape- 
worm heads  which  are  capable  of  being  thrust  out  from  the  surface 
of  the  bladder.  The  symptoms  vary  according  to  the  region  of  the 
brain  occupied  by  the  parasite. 

Generally,  however,  the  affected  sheep  holds  his  head  in  an  unusual 
position,  his  eyes  are  fixed,  with  dilated  pupils,  and  he  pushes  against 
obstructions.  He  becomes  feeble,  loses  his  appetite,  and  lags  behind 
the  flock.  He  moves  in  circles  which  gradually  become  smaller  and 
smaller  until  he  turns  as  on  a  pivot,  and  he  usually  turns  toward  the 
side  on  which  the  brain  is  compressed.  If  the  parasite  is  located  in 
the  anterior  part  of  the  brain,  the  sheep  is  likely  to  move  straight 
forward,  holding  his  head  down  and  lifting  his  feet  high.  A  great 
variety  of  other  movements  may  be  executed,  the  tj'pe  of  movements 
depending  upon  the  locality  of  the  brain  affected.  A  characteristic 
of  all  these  peculiar  actions  is  their  automatic  and  intermittent  nature. 
They  recur  several  times  during  the  day,  and  may  continue  to  appear 
during  a  period  of  four  to  six  weeks,  at  the  end  of  which  the  animal 
dies  from  paralysis  or  exhaustion. 

MeduUary  gid, — When  the  gid  parasite  is  located  in  the  spinal  cord 
it  generally  occurs  in  the  lumbar  region,  and  the  disease  is  then  termed 
lumbar  gid,  or  hydatic  paraplegia. 

The  chief  symptom  of  lumbar  gid  is  the  gradually  increasing  weak- 
ness and  pai*alysis  of  the  hind  quarters.  The  bladder  and  rectum 
become  paralyzed,  the  wool  is  shed,  and  the  animal  becomes  progres- 
sively thinner,  although  he  may  retain  his  appetite  and  eat  enormously. 
This  condition  may  persist  for  several  months  before  death  occurs 
from  general  debility  and  exhaustion. 

PATHOLOGY. 

(Figa.  10-12.) 

Neumann  (1892)  gives  the  following  account  of  pathological  lesions 
occurring  in  gid: 

Pathological  anatomy, — At  the  autopsy  of  animals  which  have  died  of  gid  one  or 
more  Ckenures  are  found  in  the  cranium,  as  much  more  developed  as  the  diseaw^  liaH 
been  prolonged.     When  speaking  of  its  etiology,  and  of  the  experiments  which  have 
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established  this,  the  developmental  phases  of  the  parasitic  vesicle  were  descrilied. 
In  practice,  the  number  of  Camures  is  generally  limited,  though  Huzard  has  coimteti 
more  than  thirty  in  the  head  of  a  lamb.  Their  size  and  development  are  generally 
in  inverse  prop>ortion  to  their  number.  Huzard  has  seen  some  which  occupied  nearly 
one-half  of  the  cranial  cavity. 

These  vesicles  are  found  at  various  parts  of  the  brain.  When  they  are  small  and 
deeply  situated  they  are  surrounded  by  a  pseudopurulent  exudate,  which  is  yellow 
and  creamy  in  places.     If  the  tJcenurus  is  voluminous  the  brain  substance  in  its 


^- 


Fio.  11.— Skull  of  a  sheep  showing  the  brain  infested  with  a  jrid  bladderworm  {Ccmuru^trirhralitt), 
two-thirds  natural  size,    (.\fter  Railliet,  1886.  p.  244.  flg.  136.) 

vicinity  is  depressed,  atrophied,  wasted,  and  forms  a  more  or  less  regular  pouch,  the 
wall  of  which  is  formed  of  flexuous,  interrupte<l,  or  l)roken  nerve  tul>es  that  aw  less 
numerous  than  in  the  normal  substance;  by  nerve  cells  which  are  no  longer  in  com- 
munication with  the  nerve  tulles;  by  a  large  quantity  of  amorphous  substance  and 
molecular  granules;  and  lastly,  by  calcareous  crystalline  particles.  Capillary  vessels 
traverse  this  layer,  and  are  continuous  with  those  of  the  cerebral  sul^stance  (Robin, 
quoted  by  Reynal).  This  pouch  contains  a  grumous  purulent  matter,  and  the 
peripheral  cerebral  substance  is  inflame<l,  dense,  and  granular. 
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When  the  Coenurus  is  in  a  ventricle,  the  roof  of  this  is  thinned  and  sometimes 
reduced  to  its  envelopes;  the  septum  lucidum,  posterior  pillar  of  the  fornix  and  the 
corpus  callosum  are  also  thinned,  and  even  perforated,  and  pushed  toward  the  hemi- 
sphere or  into  the  opposite  ventricle,  into  which  the  vesicle  sometimes  protrudes. 

The  old  and  voluminous  Coinures,  situated  on  the  superficial  parts  of  the  hrain, 
have,  by  compression,  cau8e<l  absori)tion  and  attenuation  of  the  roof  of  the  cranium, 
which  yields  to  pressure  of  the  fingers  (fig.  12). 

In  medullary  gid  the  Coenurus  is  elongated,  fusiform,  and  from  3  to  5  cm.,  and 
even  a  foot  long  (Numan) .  Usually  there  is  only  one  and  it  is  lodge<l  in  the  lumbar 
region;  it  may,  however,  occupy  the  cervical  region  (May),  or  the  posterior  pwtrt  of 
the  me<iulla  oblongata  (Storing).  In  some  cases  it  has  undergone  calcareous  degen- 
eration and  is  only  recognizable  by  its  hooks,  which  have  persisted  ( R<)11).  It  some- 
times only  occupies  one-half  of  the  spinal  cord,  sometimes  the  two  divisions,  or  it  is 


Fi«.  12. — Sheep's  skull,  showing  perforations  resulting  from  the  presence  of  gid  bladderwonns. 
(After  Dewitz,  18^2.  p.  65,  fig.  47. ) 

intermediate,  and  completely  separates  them  ( Yvart).  It  may  be  situated  deeply  or 
only  be  beneath  the  aracymoid.  The  medullary  substance  is  atrophied  and  hyper- 
emic  where  it  is  located  or  it  is  softened.  The  muscles  of  the  hind  quarters  are 
wasted  and  otherwise  show  the  alterations  of  cachexia. 

In  a  large  numberof  animals  there  are  found  in  various  organs — and  esjiecially  the 
heart,  lungs,  liver,  spleen,  mesentery,  and  muj^cles — some  round  or  ovoid  greenish 
corpuscles  from  1  mm.  to  4  mm.  in  diameter.  They  are  composed  of  an  enveloping 
membrane  and  granular  contents  rich  in  fat  globules.  These  are  atrophied  and 
degenerated  CVenures,  the  remains  of  erratic  embryos  which  have  not  met  with  the 
conditions  favorable  for  their  development.  Nathusius  and  Eichler  have  seen  some- 
what large  Ca^nures  in  the  subcutaneous  connective  tissue  of  the  calf  and  sheep. 

The  malady  having  generally  a  chronic  course  there  are  observed  more  or  less 
everywhere  the  lesions  of  pronounced  cachexia. 
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DIAGNOSIS. 

In  diagnosing  gid  care  should  be  taken  not  to  confuse  it  with  vertigo 
due  to  heat,  epilepsy,  blindness,  false  gid  due  to  grubs  in  the  nasal 
cavities,  and  inflammation  of  the  intracranial  sinuses.  Likewise, 
medullary  gid  should  not  be  confounded  with  the  trembling  disease 
(Scotch  louping-ill)  or  lumbar  prurigo. 

In  some  respects  the  symptoms  of  gid  present  many  similarities  to 
those  of  the  so-called  loco  disease  of  the  Western  States,  and  it  does 
not  seem  unlikely  that  in  some  cases  the  two  diseases  have  been  con- 
fused. The  latter  disease,  however,  is  more  chronic  in  its  course  and 
does  not  present  the  acute  symptoms  of  gid.  It  is  also  likel}"  to 
})ecome  evident  in  animals  too  young  to  allow  of  sufficient  time  for 
the  development  of  symptoms  of  gid,  except  in  cases  where  early  symp- 
toms occur  corresponding  to  the  stage  of  invasion  of  the  parasite. 
Loco  disease,  moreover,  rarely  seems  to  be  a  direct  cause  of  death,  and 
the  condition  of  "loco"  when  once  established  persists  indefinitel3\ 

When  gid  is  suspected  in  a  flock  the  })est  means  for  a  positive  diag- 
nosis consists  in  killing  one  of  the  affected  animals  and  examining  the 
brain  and  spinal  canal  for  the  presence  of  the  bladderworm. 

TREATMENT. 

Treatment  of  gid  with  drugs  is  useless,  and,  on  account  of  the  loca- 
tion of  the  parasite,  the  various  methods  of  operation  which  have  lx»en 
practiced  are  also  of  little  practical  use.  Trephining  and  removing 
the  parasite,  cauterizing,  several  days  refrigeration  of  the  cranium 
with  ice,  or  continuous  irrigation  of  the  skull  with  cold  water  for  a 
period  of  two  weeks,  has  resulted  in  a  cure  in  some  cases.  An  oper- 
ation may  be  attempted  in  the  case  of  an  especially  valuable  animal, 
but  in  general  the  surest  econom}'  is  the  slaughter  of  the  animals  as 
soon  as  symptoms  become  evident.  In  case  the  disease  is  recognized 
during  the  period  of  invasion  the  animals  may  be  fattened  and  killed 
before  the  linal  stage  of  the  disease  begins  or  immediately  upon  the 
appearance  of  the  final  symptoms. 

PREVENTION. 

Prevention  of  gid  is,  comparatively  speaking,  a  simple  matter.  With 
our  complete  knowledge  of  the  life  history  of  the  gid  parasite,  it  is 
possible  to  prescri})e  certain  rules  which,  if  observed,  will  effectually 
prevent  the  occurrence  and  spread  of  the  disease. 

All  superfluous  dogs  should  be  killed.  It  is  hardly  necessary  to 
insist  upon  the  destruction  of  wolves  and  foxes,  on  account  of  the 
possibilit}'  of  infestation  from  this  source,  since  they  are  already  suffi- 
ciently under  the  ban  for  other  reasons.  A  certain  number  of  dogs 
are,  of  course,  indispensable,  and  these  animals  should  be  treated  sys- 
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tematically  at  intervals  for  tapeworms.  While  the  dog  is  undergoing 
treatment  he  should  be  kept  tied  up  and  all  feces  collected  and  burned 
or  buried  in  quicklime.  Prior  to  the  administration  of  the  vermifuge, 
a  laxative,  such  as  castor  oil,  should  be  given  to  empty  the  bowels,  and 
the  animal  then  starved  or  fed  on  milk  or  soup  until  the  following  day. 

In  giving  fluid  medicine  to  a  dog  the  cheek  should  be  pulled  away 
from  the  teeth  at  the  angle  of  the  mouth,  the  medicine  poured  into 
the  pouch  thus  formed,  and  the  dog's  head  held  until  he  swallows  the 
dose.  If  the  animal  is  refractory  a  cord  thrown  in  two  half-hik*hes 
over  his  nose  will  be  of  assistance  in  holding  him.  After  the  adminis- 
tration of  the  dose  the  dog  should  be  tied  short  enough  to  prevent  his 
lowering  his  head  and  getting  rid  of  the  medicine  by  vomiting. 

Preliminary  treatment  with  a  laxative  not  only  serves  to  clear  out  the 
intestines  so  that  the  vermifuge  will  act  more  vigorously,  but  usually 
also  expels  fragments  of  tapeworms,  from  the  number  of  which  some 
idea  of  the  degree  of  infection  may  be  gained.  An  experienced 
observer  will  also  be  able  to  determine  by  study  of  these  fragments 
(figs.  8,  9)  the  species  of  tapeworms  to  which  they  belong.  Whether 
segments  appear  in  the  dog's  feces  or  not,  the  practice  of  occasional 
vermifugal  treatment  should  not  be  neglected.  To  render  more  cer- 
tain the  expulsion  of  all  tapeworms  the  treatment  may  be  repeated  in 
two  weeks  or  a  month. 

The  following  notes  on  vermifuges  and  their  administration  are  taken 
from  Stiles  (1898): 

In  selecting  a  reme<1y  it  is  well  to  consider  the  following  drugs.  The  doses  (apotlie- 
caries'  weight)  here  given  and  the  remarks  on  the  drugs  are  abstracted  from  French 
(1896). 

The  doses  of  pelletierine  tannate  are,  for  adults,  5  to  15  grains;  puppies,  one-half 
to  5  grains.  Pelletierine  is  undoubtedly  the  most  efficient  and  innocuous  taeniacide 
for  the  dog  we  possess,  but  is  not  much  used  on  account  of  its  expense.  French  has 
frequently  found  it  most  useful  when  the  stomach  has  refused  to  retain  other  reme- 
dies. It  should  be  administered  in  gelatin-capsular  form  in  conjunction  with  pow- 
dered purgatives. 

Aspidium  is  perhaps  the  most  reliable  of  all  the  vermifuges  with  the  exception  of 
pelletierine.  For  everyday  practice  it  is  to  be  preferred  to  all  other  remedies  when 
given  in  the  form  of  oleoresin.  Doses:  For  adults,  15  to  40  minims;  puppies,  5  to  15 
minims.    The  dose  of  the  liquid  extract  is  the  same. 

Kamala  is  a  very  efficient  teeniacide  with  drastic  purgative  proi)erties.  Given  in 
small  amount  as  an  adjunct  to  other  Ueniacides,  particularly  to  the  oleoresin  of  male 
fern,  it  will  be  found  a  very  valuable  remedy.  Doses:  Adults,  15  to  30  grains;  pup- 
pies, 3  tol5  grains. 

Brayera  (U.  S.  P.),  Cusso  (B.  P.),  yields  kosin  or  koussin,  to  which  it  owes  its 
taeniacidal  properties.  It  is  one  of  the  best  and  safest  tf'uiacides,  its  action  being 
directly  toxic  to  the  worm,  but  it  is  too  expensive  for  ordinary  practice.  The  infu- 
sion (Infusum  brayeras,  U.  S.  P.)  and  fluid  extract  (Extractum  brayerse fluidum)  are 
both  too  bulky  and  disagreeable  for  administration  to  dogs.  Kosin  may  be  given  in 
capsules  in  doses — adults,  10  to  40  grains;  puppies,  10  to  20  grains.  The  drug  usually 
acta  as  its  own  cathartic,  but  it  is  better  to  employ  some  adjunct  for  this  purpose. 

Powdered  areca  nuU  when  freshly  ground,  is  a  very  good  remedy  for  tapeworm. 
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When  old,  it  will  generally  be  found  inert;  consequently,  it  is  best  always  to  pur- 
chase the  nut  and  grind  or  grate  on  an  ordinary  nutmeg  grater.  It  is  still  largely 
used  by  British  veterinarians  and  is  a  favorite  with  some  Americans,  but  it  can  not  be 
regarded  as  l^eing  either  as  effectual  or  easy  of  administration  as  the  two  preceding 
drugs.  Its  effects  on  puppies  are  not  unattended  with  danger,  on  account  of  its  great 
astringency;  but  with  due  regard  to  sulipequent  purgation  it  is  a  perfectly  safe 
remedy.  Mayhew*s  method  of  prescribing  1  to  2  grains  to  every  pound  weight  of 
the  dog  is  usually  followed,  but  the  smaller  quantity  will  generally  suffice,  provided 
the  powder  is  freshly  ground.  It  may  be  conveniently  given  in  gelatin  capsules, 
a(*companied  or  followed  by  a  purgative. 

Turpentine  is  a  powerful  remedy  against  tapeworms,  but  it  is  regarded  as  being 
somewhat  dangerous  from  its  liability  to  produce  strangury  and  renal  inflammation. 
These  effects  are  said  to  be  less  pronouni'ed  after  large  than  after  small  doses,  but 
large  doses  are  more  liable  to  cause  gastric  and  enteric  inflammations.  It  can  hardly, 
therefore,  rank  with  the  best  remedies.  %V<lminister  in  emulsion  witli  white  of  an 
egg,  mucilage,  milk,  or  oil.    Doses:  Adults  10  to  15  minima;  puppies,  3  to  10  minims. 

Doctor  Hoskins  has  had  very  satisfactory  results  with  this  drug  in  puppies  under 
6  months  of  age  and  has  never  noticed  any  gastric  or  renal  results.  In  very  young 
puppies  he  rarely  gives  over  2  minims,  carrying  it  up  to  10  minims  and  repeating  for 
two  or  three  days  on  an  empty  stomach  in  the  morning,  allowing  no  food  for  an 
hour  or  two  after  its  administration. 

The  following  suggestions  as  to  doses,  compiled  from  various  sources, 
are  taken  from  Curtice  (1890): 

(1)  Allow  2  grains  of  freshly  j)owdered  areca  nut  for  each  pound  of  the  dog's 
weight;  administer  dose  in  soup  or  milk,  stirring  it  well,  or  by  mixing  it  in  butter 
or  molasses.  Follow  in  two  hours  with  a  tablespoonful  of  castor  oil  for  a  moderate- 
sized  dog,  giving  the  oil  alone  or  in  three  times  its  quantity  of  milk. 

Ziim  advises  4  drams  of  areca  nut  for  a  large  dug,  2J  drams  for  a  medium-sized 
animal,  and  1  dram  for  a  small  dog/< 

(2)  One  teaspoonful  of  turpentine  and  two  tablespoonfuls  of  castor  oil  given  in  a 
cup  of  milk.     The  final  dose  of  physic  is  not  given  in  this  case. 

(3)  Twenty  droi)s  of  oil  of  male  shield-fern,  30  drops  of  turpentine,  and  60  drops 
of  ether.     Beat  together  with  one  egg  and  give  to  the  dog  in  soup. 

(4)  Hagen  advises  80  grains  of  oxide  of  copper  with  40  grains  each  of  powdered 
chalk  and  Armenian  l3olus.  Mix  with  sufficient  water  to  make  an  adherent  mass 
and  divide  into  100  pills.  Administer  one  pill  three  times  daily  for  ten  days,  in  meat 
or  butter. 

(5)  Roll  prescribes  the  following  dose  for  large  dogs;  smaller  doses  should  be  given 
in  proportion  to  the  size  of  the  dog: 

(n)  Two  drams- each  of  extract  of  male  fern  and  of  powdered  male  fern;  or 

(b)  Decoction  of  2 J  ounces  of  pomegranate- root  bark  in  water,  reduced  to  6  fluid 
ounces,  to  which  add  1  dram  of  extract  of  male  fern.  Give  in  two  doses,  at  intervals 
of  one  hour;  or 

(c)  One-half  to  1  ounce  of  kousso,  made  into  pills,  with  honey  or  molasses  and  a 
little  meal;  or 

(d)  From  1 J  to  2i  drams  of  kamala,  stirred  with  honey  or  water,  and  given  in  two 
doses  inside  of  an  hour. 

[a,  b,  and  c  should  be  followed  in  two  hours  with  castor  oil,  but  this  is  not  neces- 
sary for  d.  ] 


«The  doses  given  by  Ziim  are  two  to  three  times  larger  than  those  prescribed  by 
American  authorities  ioT  freshly  powdered  areca  nut,  and  should  be  used  cautiously. 
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In  addition  to  treating  dogs  with  vermifuges  to  rid  them  of  the 
gid  tapeworm,  and  thus  removing  the  source  from  which  sheep  and 
cattle  become  infested,  it  is  also  essential  that  precautions  be  taken  in 
turn  to  prevent  the  dogs  from  acquiring  the  parasite.  This  is  accom- 
plished by  preventing  dogs  from  eating  those  portions  of  the  carcasses 
of  "giddy"  animals — namely,  the  brain  and  spinal  cord — in  which  the 
bladderworm  is  located.  These  portions  should  be  destroyed  by  burn- 
ing, or  rendered,  or  they  may  be  thoroughly  boiled,  and  can  then  be 
fed  with  safety  to  the  dogs. 

Not  only  is  it  a  matter  of  immediate  economy  to  slaughter  animals 
affected  with  gid  as  soon  as  the  symptoms  indicating  the  final  stage  of 
the  disease  appear,  and  while  they  are  still  in  good  flesh,  but  it  is  also 
advisable  from  the  prophylactic  standpoint  in  that  it  removes  a  source 
of  infestation  to  the  dogs,  and  thus  indirectly  protects  sheep  and  cattle 
from  infestation,  provided,  of  course,  that  the  heads  of  the  slaughtered 
animals  are  properly  disposed  of  as  suggested  above. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
W(U</ti}i{/ton,  I),  (\^  Fehruary  1^  1905, 
Sir:  I  have  the  honor  to  transmit  herewith  a  manuscript  on  *•  Necro- 
tic* stomatitis,  with  special  reference  to  its  o<*currence  in  calves 
(calf  diphtheria)  and  pigs  (sore  mouth)/'  by  Dr.  John  R.  Mohler 
and  Dr.  Geo.  Bvron  Morse,  both  of  the  Pathological  Division  of  this 
Bureau. 

It  is  definitely  known  that  this  disease  has  been  in  this  country  during 
the  last  three  or  four  years,  and  it  is  probable  that  it  has  been  pres- 
ent a  nmch  longer  time.  It  affects  calves,  pigs,  adult  cattle,  lambs, 
asses,  kangaroos,  rabbits,  dogs,  and  chickens,  but  in  this  country  it 
has  so  far  been  reported  for  calves  and  pigs  only.  The  percentage  of 
losses  varies  greatly,  but  it  is  always  large. 

I  recommend  that  this  manuscript  be  published  as  a  bulletin  of  the 
Bureau  series. 

Respectfully, 

D.  E.  Salmon, 
Chief  of  Birreaiu 
Hon.  James  Wilson, 

Stcrttary  of  Agriculture. 
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NFXROTIC  STOMATITIS. 

WITH  8PE0UL  EEFEEENOE  TO  ITS  OOOURRENOE  IN  OALVES  (OALF 
DIPHTHERIA)  AITD  PIGS  (SORE  MOUTH). 

By  John  K.  Moiilek,  A.  M.,  V.  M.  I).. 

Chief  of  PatholotjirnI  Divislony  Ihireitu  of  Animal  Industry y 


Geo.   Hykon  Morsk,  M.  I).,  V.  S., 
Asshtunl  in  Patholofjifft!  Dirinionj  Bureim  of  Animal  Industry. 

InTRODI  CTION. 

Tho  vestibular  character  of  the  mouth  in  its  relation  to  the  general 
organism  makes  any  disease  of  the  oml  cavity  an  importiint  matter. 
Mechanic,  chemic,  and  thermic  influences  may  each  play  a  i)art  in  the 
production  of  various  disturbances  of  its  nmcous  membrane,  but  tlie 
most  frecjuently  operative  of  all  causes — and  most  serious,  too— are 
the  microorganismal.  It  is  these  last  which  render  any  form  of  stoma- 
titis serious  and  constitute  the  real  source  of  danger  in  the  grave 
forms.  Not  the  least  interesting  in  this  last  group — and,  as  we  shall 
show,  of  considerable  economic  importance,  although  until  recent  years 
not  recognized  in  this  countrv — is  the  affection  to  which  we  have  given 
the  name  '*  necrotic  stomatitis."  Owning  similar  predisposing  condi- 
tions and  recognizing  a  common  etiologic  agent,  its  occurrence  has  been 
noted  in  calves,  pigs,  adult  cattle,  lambs,  asses,  kangaroos,  rabbits, 
dogs,  and  chickens.  In  this  country  it  has  been  reported  up  to  the 
present  time  only  among  calves  and  voung  pigs,  being  probabl}'  more 
prevalent  among  the  latter.  For  this  reason  and  because  our  investi- 
gations in  this,  disease  have  been  limited  to  cases  occurring  in  these 
two  species  only,  the  following  pages  will  deal  with  necrotic  stomatitis 
of  calves  and  of  pigs. 

Name  and  Synonyms. 

Necrotic  stomatitis  of  calves  has  been  known  generally  under  the 

unfortunate  term  of  "calf   diphtheria.''     Diphtheria  has  a   specific 

cause  (Klebs-I^ifHer  l)acillus)  and  a  definite  histologic  picture,  both  of 

which  are  lacking  in  necrotic  stomatitis.     The  name  "'  calf  diphtheria'' 

184S9— No.  67—05 2  9 


Digitized  by 


Google 


10  BUREAU    OF   ANIMAL   INDUSTRY. 

is  therefore  a  misnomer.  The  pathologic  process  in  necrotic  stoma- 
titis always  presents  the  picture  of  a  diphtheric  inflammation  plus  casea- 
tion— that  is  to  say,  an  inflammation  characterized  by  the  production  of 
a  membrane,  which,  as  an  essential  feature  of  the  disease  process, 
undergoes  cheesy  degeneration.  Since  this  progressive  necrosis  is 
caused  by  the  necrosis  bacillus,  the  origin  of  the  term  "  necrotic  stoma- 
titis" is  self-evident.  This  disease  in  calves  has  also  been  termed 
gangrenous  stomatitis,  ulcerative  stomatitis,  malignant  stomatitis, 
tubercular  stomatitis,  diphtheric  patches  of  the  oral  mucous  mem- 
brane, necrosis  diphtherica  caseosa,  stomatitis  diphtherica  multiplex, 
and  stomatitis  membranacea  diphtherica.  In  pigs  the  aflfection  has 
been  designated  ulcerative  stomatitis,  sore  mouth,  and  canker  of  the 
mouth. 

Definition. 

Necrotic  stomatitis  is  an  acute,  specific,  highly  contagious  inflamma- 
tion of  the  mouth,  occurring  enzootically  in  many  species  of  animals 
and  characterized  locally  by  the  formation  of  ulcers  and  caseo-necrotic 
patches  and  by  constitutional  symptoms,  chiefly  toxic.  The  disease  is 
in  no  way  related  to  diphtheria  of  man. 

Historical  Review  and  Geographical  Distribution. 

During  the  last  few  years  farmers  and  cattlemen  of  this  country 
have  noted  the  increasing  occurrence  of  sore  mouth  among  the  young 
animals  of  their  herds.  Instead  of  healing  of  themselves,  as  the  usual 
forms  do,  these  cases,  if  untreated,  die.  Careful  study  of  some  of 
them  has  resulted  in  their  identification  with  cases  first  reported  by 
Dammann  •**  in  1876  from  the  shore  of  the  Baltic'  His  model  clinical 
investigations,  making  the  description  of  the  disease  suitable  for 
to-day,  and  his  accurate  postmortem  findings  were  marred  by  subjec- 
tion to  the  then  dominating  assertion  of  Eberth,  ''without  micrococci  no 
diphtheria."  Finding  micrococci  everywhere  present  in  the  diseased 
tissues  of  the  mouth,  and  failing  to  recognize  the  fatal  results  in  his 
experimental  inoculations  as  due  to  septicemia,  Dammann  pronounced 
the  disease  identical  with  diphtheria  in  man.  To  what  extent  the 
malady  occurred  before  his  time  it  is  diflScult  to  determine,  but  from 
the  fact  that  his  clinical  observations  were  soon  confirmed  by  a  number 
of  contemporary  veterinarians,  it  is  probable  that  at  the  time  of  his 
writing  it  was  not  very  uncommon.**  In  1878,  Bla2ekovi<5*  gave  an 
extensive  report  of  sixteen  cases  (fourteen  fatal)  of  calf  diphtheria  in 
Slavonia,  and,  in  1879,  Vollers,"  adopting  Dammann's  theory,  recorded 
four  cases  of  the  same  disease  in  Holstein.  Mear  the  close  of  1880, 
Lenglen"  described  quite  accurately  the  local  manifestation  and  gen- 

«The  figures  refer  to  the  bibliography  at  the  end  of  this  bulletin. 
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eral  symptoms  of  the  disease  as  noted  by  him  in  a  series  of  ten  cases 
in  the  northern  part  of  France.  Under  the  title  of  gangrene  of  the 
mouth  in  young  calves,  he  identified  the  disease  with  gangrenous 
stomatitis,  or  noma,  in  children,  and,  as  predisposing  causes,  associated 
the  eruption  of  the  teeth  with  bad  sanitary  and  dietetic  conditions. 
His  article  attracted  the  attention  of  MacGillivra}',***^®  of  Banff,  Scot- 
land, who  published  several  articles  during  1881-82,  describing  his 
experiences  with  the  same  disease,  and  asserting  that  it  was  a  tuber- 
cular stomatitis  rather  than  diphtheritis,  or  gangrenous  stomatitis. 
During  these  two  years  there  entered  into  the  controversy  thus  started 
in  the  Veterinary  Journal  and  the  Veterinarian,  the  following  persons 
with  reports  of  their  own  cases:  Campbell,'  Cole,*  Fleming,**  Gunn," 
James,"  Metherell,"  .Smith,"  and  Steel.**  In  1884,  Loffler"  isolated 
and  described  the  bacillus  of  human  diphtheria,  thus  destroying  all 
previous  theories  as  to  the  cause  and  relation  of  micrococci  with  that 
disease.  Pursuing  similar  investigations,  he  the  same  year  isolated 
from  diseased  tissues  in  cases  of  so-called  calf  diphtheria  a  long  slender 
thread-like  bacterium,  which  he  described  and  demonstrated  as  the  cause 
of  this  affection.  Lofiler  thus  proved  diphtheria  of  man  absolutely 
distinct  etiologically  from  that  disease,  so  called,  in  calves.  In  1903, 
Mettam  **  observed  this  affection  in  Ireland  in  the  calves  of  the  prov- 
ince of  Munster  and  in  Dublin,  while  McFadyean  "  has  mentioned  his 
familiarity  with  its  prevalence  for  some  years  in  various  sections  of 
England.  We  have  no  exact  knowledge  of  the  existence  of  the  disease 
in  this  country  prior  to  1897,  when  it  was  recognized  by  one  of  us  in 
southwestern  Texas.  It  was  later  observed  in  rather  serious  outbreaks 
in  1902  and  1903  in  Colorado,  Wyoming,  and  South  Dakota. 

Bang,*  in  his  notable  work  on  the  necrosis  bacillus,  was  the  first 
to  announce  this  parasite's  causative  relation  to  the  deep  necroses 
often  affecting  the  mouths  of  hogs.  However,  Johne,"  in  his 
pathological  reports  for  1890,  seems  to  have  recognized  the  disease  in 
pigs,  although  it  was  not  until  1893  that  Schlegel,"  working  in  con- 
junction with  Johne,''  proved  the  relationship  of  the  Bacillus  neci'oph- 
oni%  to  diphtheric  inflammation  of  the  tonsils,  pharynx,  and  larynx 
in  hogs.  Kitt"  was  also  able  to  recover  the  causative  agent  of  this 
disease  from  the  diphtheric  lesions  of  the  larynx  and  pharynx  of  calves 
and  pigs  in  1893.  In  1903,  Laurit^en*®  described  a  necrotic  inflam- 
mation of  the  mouth  in  j'oung  pigs,  believing,  though  not  demonstra- 
ting, Bacillus  nea^ophorus  to  be  the  cause. 

The  outbreaks  of  this  disease  in  pigs,  which  we  were  enabled  to 
study,  appeared  in  an  enzootic  form  in  western  Tennessee,  and,  at  the 
Athenia  quarantine  station,  among  a  herd  of  yc^ng  Berkshire  hogs 
recently  imported,  from  which  cases  the  Bacillus  necrophorus  was 
recovered. 


Digitized  by 


Google 


12  BUREAU    OF    ANIMAL    INDUSTRY. 

EtIOLO(JY. 

Necrotic  stomatitis  is  due  to  a  .speciric  infection.  It  is  an  inocula- 
tion disease  and  occurs  as  a  result  of  the  already  abraded  linincr  mem- 
brane of  some  part  of  the  oral  cavity  being  invaded  by  the  BaeiUui< 

A.  —  PREDISPOSINCi    CON I^ITIONS. 

These  prepare  the  nidus  for  the  active  agent.  The  necrosis  bacillus 
will  not  develop  on  a  normal  nmcous  membrane;  its  invasion  is  alway** 
secondary.  Opportunity  for  infection  of  the  mouth  is  afforded  by 
a  catarrhal  inflannnation  of  its  lining,  b}^  a  break  in  the  integrity  of 
its  protective  covering,  ov  h\  the  role  played  b}'  the  bacterial  flora 
of  the  mouth  in  damaging  its  cells  and  tissues.  Here  may  be  men- 
tioned, also,  irritant  foods,  rough  forage,  very  hot  or  very  cold  drink- 
ing water,  chronic  and  debilitating  diseases,  and  damp,  unsanitary 
pens.  Furthermore,  as  will  be  pointed  out  later,  some  predisposition 
appears  necessary  for  the  development  of  necrotic  stomatitis.  In  part, 
this  is  individual,  for  whereas  the  disease  is  distinctl}^  one  of  young 
animals,  some  of  these  are  more  highly  susceptible  than  others. 

li. — ACTIVE   AGENT   (baCITXUS   NBXROPHORUS). 

BA(TKKI(>L()(iY.  " 
NAME. 

This  organism  has  b(»en  variously  known  as  Bacillus  (lev  Klilher- 
d!p/dhcrie  {L6mev),*^  1884;  Badllu^s  d!phtherice  vitulonnn  (L5ffler)*^ 
Bacillus  7iecrophoriiif  (Flugge),^^  188^);  BacilhfH  fHforniiH  (Schlitz),'* 
1887;  Xekro8ebaciUiw{]i9iXig)^^  1S90;  Sfreptof}n'f.r  cnjilcul!  {S(^\imov\),''- 
3891;  Actinomyces cunicuU {{ji9iS\^QY\\\\)^^'^  1892;  BacUl us 7iecroi<eos  (Salo- 
monsen),'*  1894;  Bacillus  des  Kalhenuma  (Ritter),*'  1895;  and  Strep- 
tothrl.r  ne<rophora  (Kitt),^*  1899. 

Until  authors  arc  more  agreed  as  to  the  possession  by  this  organism 
of  the  character  of  branching,  a  feature  not  observed  during  the  course 
of  our  investigations,  it  w^ill  ))e  well  to  consider  it  as  belonging  to  the 
Bacteriacete  and  allow  priority  to  designate  it  Bacillus  )iec)'oj)horus 
(Fliigge). 

HISTORY. 

First  observed  by  Koch,^^  it  was  not  isolated  and  described  until 
Loffler,  in  1884,  demonsti*atcd  it  as  the  cause  of  the  disease  erroneously 
called  by  Dammann''  calf  diphtheria.     It  remained  for  Bang  to  recog- 

"  It  is  with  pleasure  that  we  acknowledge  our  iii(lel>te<hie5?s  to  Dr.  B.  Bang  and  Dr. 
AV.  Ernst  for  sendinoj  v^  cultures'  of  BacWus  herrojihorus  with  which  to  compare  our 
organism. 

&  Without  doubt  Dammann,  on  page  12  of  his  article,  in  his  description  of  the 
tangled  network  of  fibrin  threads  in  the  deeper  layers  of  the  pseudomembranous 
deposits,  really  refers  to  the  filaments  of  BacUhis  necropJiorus. 
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nize  its  varied  activities  in  the  protluction  of  coagulation  necrosis  and 
describe  it  as  the  Nekrosebacillus.  A  year  later  Schmorl  made  public 
his  careful  investicrations  of  a  spontaneous  rabbit  disease  in  his  labora- 
tory, resulting  in  the  recoveiy  of  this  same  organism  which  he,  either 
not  knowing  of  Loffler's  and  Bang's  la}x)rs  or  failing  to  identify  his 
organism  with  theirs,  called  St nqdothrb^  cu)i  IculL  Since  then  numer- 
ous investigators  have  confirmed  the  work  of  the  foregoing  scientists 
and  demonstrated  a  still  wider  sphere  of  pathogenic  relationship,  the 
latest  being  the  proof  furnished  by  this  laboratory  of  the  etiologic  con- 
nection of  Bacillus  ntciufpliorm  with  foot-rot  in  sheep.  The  morpho- 
logic and  biologic  characters  have  been  quite  thoroughly  worked  out 
by  Bang,  Schmorl,  and  Ernst. 

morphol(h;y. 

Bacillus  necr(>2>horus  is  essentially  a  pleomorphic  organism.  It 
varies,  according  to  nutrient  soil  and  age  of  culture,  from  coccoid 
forms  to  filaments  over  100/^  in  length  and  from  0.75  to  1.5/i  in  width. 
The  longer  forms  appear  as  slender,  undulating,  beaded  tilaments. 
Generally,  in  the  tissues  these  threads  are  matted  together  into  an 
intricate  network,  like  a  mass  of  hair  or  even  the  more  compact  felt. 
The  same  appearance  mav  be  found  in  colonies.  Frequently  the  fila- 
mentous forms  present  one  wide  or  clubbed  extremity,  with  the  other 
extremity  tapering.  On  the  other  hand,  the  older  cultures — either 
animal  tissues  or  artificial  media — exhi])it  almost  exclusively  bacillary 
forms  of  various  lengths,  some  so  short  as  to  be  easily  mistaken  for 
cocci.  Involution  forms  may  be  present  in  any  culture,  but  certain 
media,  notably  that  composed  of  a  mixture  of  agar,  gelatin,  bouillon, 
peptone,  and  salt  are  particularly  favorable  to  their  development. 

Motility. — Motion  has  not  been  observed  in  our  experiments;  in 
fact,  it  has  been  reported  by  Schmorl  only.  He  examined  the  pleural 
exudate  in  hanging  drop.     He  says:  ^ 

The  shorter  bacilhis-ahaped  forma  are  mostly  motile;  they  travel  slowly  through 
the  visual  field  with  a  serpentine,  or  crawling,  motion,  but  generally  come  very 
quickly  to  rest.  The  lonjrer  threads  are  for  the  most  part  absolutely  motionless;  only 
in  the  entirely  detached  forms  does  one  notice  i)endulous  movements  being  slowly 
executed.  The  signs  of  motility  can  be  demonstrated  only  when  the  material  for 
observation  has  been  taken  from  an  animal  just  killed  or  just  dead.  If  it  has  l^een 
<lead  a  longer  time,  one  finds  rods  and  threads  altogether  in  the  resting  condition, 
from  which  they  can  sometimes  be  aroused  by  making  the  observation  on  a  warm 
^tage  in  a  vacuum.  Most  of  the  rather  thin  and  pale  threads  possess  a  character- 
istically stiff  appearance.  They  float  along  sometimes  completely  extended;  at 
other  times  they  exhibit  slight  winding  motion.  But  very  seldom  does  one  find 
specimens  which  ap{>ear  spirally  twisted. 

Over  against  this  statement  of  Schmorl  may  be  placed  that  of  Ernst:" 

The  merely  feeble,  oscillating,  molecular  movements  of  the  rods  and  the  pendulous, 
serpentine  movement  of  long,  undulating  threads  in  changes  of  position,  according  to 
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the  law  of  gravity,  fienjiit  ii'.  iif*?-itive  "iei-iM'^n  •*  t«»  iijMtility.  In  onler  to  examin? 
the  ^jai-teria  ai<  to  their  nriotility  I  empIoye«l  niltrirv^:  an«i  since  young.  3t>-hour,  cal- 
tnn-ff  in  the  Jiangingdnip-howe^i  no  active  «'hange«»f  i»iace)it-^i«ie  theonlinary  mole*-- 
ular  motion,  ami  furtheniiore.  Mnt^e  in  the  employment  of  material  from  coltuiv> 
wh««^  jrnjwth  was  jiL«t  Viecomine  vL-ihle  24-3H  hours  .  Hagella  were  not  (lemoDStrateil 
hy  mordantft  which  gave  p^kkI  results  in  i-ontn>l  exijerimenL"  witheilema  and  cadaver 
lia<'illi  as  well  as  cilon  forms,  a  'ienial  of  motility  would  appear  perfectly  just. 

In  this  laboraton'  the  examination  for  motility  was  made  with  fresh 
cultures  and  with  ti.s>ue  from  animals  within  one  hour  after  death, 
lioth  hy  mean><of  haiit^incr  drop  and  hv  the  application  of  fla^lla  stains. 
In  no  ca.se  wa«  it  possible  to  claim  motion  for  these  bacilli. 

Statu hvg. — The  necrosis  bacillus  stains  readily  with  the  ordinary 
aniline  dj-es,  Loffler's  methylene  blue,  and  Ziehl's  carbol-fuchsin,  pro- 
ducing particularly  good  eflfect*^.  Alkaline  toluidine  blue  (1  per  cent 
solution),  while  not  ^ving  the  brilliant  effects  of  fuchsin,  makes 
perhaps  the  best  reagent  for  routine  use.  The  slide,  or  cover  slip, 
dipped  in  the  stain,  immediately-  washed  in  water  and  mounted,  is  a 
very  rapid  and  satisfactory-  method  of  bringing  out  the  beaded  appear- 
ance of  the  organism. 

In  the  stud^'  of  fresh  tissue  smears,  it  is  usually  sufficient  to  make  a 
film  on  a  slide  with  a  teased  i^article  of  the  suspected  tissue,  and,  after 
the  usual  preliminaries,  stain  with  one  of  the  ordinary  dyes  mentioned, 
preferably  methylene  blue  or  toluidine  blue.  Whenever  it  was  desired 
to  employ  differential  staining,  we  found  the  following  procedure  to 
answer  all  requirements:  The  stains  are  kept  ready  for  use  in  wide- 
mouthed  bottles.  Prepare  the  film  on  the  slide  in  the  usual  manner, 
fix  in  the  flame,  dip  it  from  two  to  five  seconds  in  a  1  per  cent  alka- 
line toluidine  blue,  wash  it  thoroughly  in  water,  countei*stain  it  in  a 
0.2  per  cent  Xeisser's  Vesuvian  brown,  wash  it  in  water,  dry,  and  then 
mount  it  in  Imlsam. 

An  excellent  method  of  double  staining  was  deyised  for  Bacilhis 
nen'ifj)}vf/niH  by  Bang.  Bits  of  the  necrosed  tissue  were  hardened  in 
Muller's  fluid,  thoroughly  washed,  and  further  hai*dened  in  alcohol. 
(Alcohol  alone  he  did  not  find  suitable.)  The  sections  are  placed  a  few 
minutes  in  toluidin-safranin  (produced  like  aniline-gentian  violet), 
dehydrated  by  means  of  an  alcoholic  solution  of  safranin;  after  this, 
fluorescin  clove  oil,  pure  clove  oil,  alcohol,  watery  methj^  green, 
alcohol,  xylene,  balsam.  The  bacilli  are  stained  a  beautiful  red,  while 
the  tissue  is  stained  green;  no  other  investigated  bacteria  can  stain  in 
this  manner. 

Mention  has  been  made  of  the  beaded  appearance  of  the  BddUus 
veCTophx/rus  in  stained  preparations.  This  is  noticeable  equally  in  tissue 
smears  or  sections  and  in  films  from  cultures.  The  longer  rods  and 
threads  particularly  exhibit  this  characteristic.  It  is  due  to  the  occur- 
rence in  the  filaments  of  unstained  spaces  which  were  at  first  thought 
to  l)e  spores.     Spore-staining  methods,  however,  do  not  alter  them. 
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Careful  study  of  this  peculiarity  reveals  several  phases  of  it.  Some- 
times a  thread  will  >>e  most  regularly  marked  off  into  alternate  sections 
of  stained  and  unstained  material;  again,  decided  irregularity  charac- 
terizes the  arrangement — long  vacuole-like  inclusions  alternating  with 
shorter  stained  squares  or  bacillus-like  spaces  of  stained  material  may 
alternate  with  shorter  colorless  portions;  again,  the  vacuoles  may 
appear  like  a  chain  of  colorless  rods  lying  oq  a  ribbon  of  blue  or  what- 
ever color  may  be  used  for  the  stain.  Sometimes  the  stained  material 
is  so  little  in  quantity  that  the  thread  seems  like  a  string  of  spores, 
oval  or  rod  shaped,  with  thin,  deeply  stained  partitions  between  them. 
On  the  other  hand,  the  filament  presents  itself  as  an  unstained  tube 
with  a  regular  succession  of  deeplj'  stained  coccus-like  granules  much 
resembling  streptococci,  or  these  granules  may  be  alternately  arranged 
along  the  sides  of  the  tube. 


Cultivation  of  the  Bacilhis  nect'ophorus  is  not  easy.  It  is  an  abso- 
lute anaerobe.  Investigators  differ  concerning  its  requirements  as  to 
temperature.  Nocard  and  Leclainche"  give  30^  to  40^  C.  as  the 
limits  of  growth,  with  the  optimum  at  37^  C. ;  Jensen  adopts  the  same 
extremes,  but  places  the  optimum  at  34^  C. ;  whereas,  according  to 
Ernst,  development  occurs  only  between  36"^  and  40^  C,  and  the  opti- 
mum is  39^.  Our  own  investigations  have  shown  that  30^  to  40^  C. 
represent  the  extremes  of  temperature  at  which  the  ordinary  work  of 
the  laboratory  may  be  satisfactorily  carried  on;  nevertheless,  we  have 
on  different  occasions  been  able  at  28°  C.  to  grow  in  agar-bouillon 
shakes  typical  colonies,  which  responded  to  the  usual  tests  of  mor- 
phology, odor,  and  pathogenesis.     With  us  the  optimum  was  35^  C. 

The  usual  culture  media  of  the  laboratory  are  either  unsatisfactory 
or  altogether  inimical  to  the  development  of  the  necrosis  bacillus. 
Agar-agar  was  often  employed  with  only  passable  results,  but  more 
satisfaction  was  obtained  from  the  following  combinations:  Agar- 
bouillon  (A-B);  agar-gelatin  (A-G);  serum-agar  (S-A);  serum-agar- 
gelatin  (S-A-G);  and  two  suggested  by  Ernst — 1.5  per  cent  agar  in  a 
peptone-salt-bouillon  (A7-B-P-S)  and  0.7  per  cent  agar  and  7  per  cent 
gelatin  in  bouillon  with  5  per  cent  peptone  and  2.5  per  cent  salt 
(A-G-B-P-S).  The  first  four  mixtures  were  usually  prepared  in  the 
proportions  of  equal  parts,  although  other  proportions  were  adopted 
for  the  purpose  of  varying  the  consistence  of  the  medium.  Fluid 
blood  serum,  milk,  rabbit  bouillon,  and  Martin's  bouillon  were  also 
employed. 

Plate  Cultures. 

Bouillon  agar, — Great  difficulty  was  experienced  in  getting  the 
organism  to  develop  colonies  in  Petri  dishes.  Numerous  attempts 
were  made  by  displacing  air  with  hydrogen  in  a  hydrogen  jar,  and  by 
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the  formation  of  a  vacuum  b\'  withdrawing  the  air  under  a  bell  jar  by 
means  of  a  vacuum  pump,  biit  succcjss  wa.s  not  attained  in  any  instance. 
Recently  it  was  endeavored  to  grow  the  organism  in  Petri  dishes  placed 
in  a  closed  jar  containing  a  solution  of  pyrogallic  acid  rendered  alka- 
line by  sodium  hydrate.  This  method,  which  permitted  the  presence 
of  only  the  inert  nitrogen  gas,  finally  resulted  in  characteristic  colo- 
nies occurring  throughout  the  medium  with  the  formation  of  numerous 
gas  ])ubbles.  Several  of  these  colonies  in  the  dish  of  the  second  dilu- 
tion (pi.  o,  tig.  2)  grew  so  close  to  the  surface  that  some  filaments 
extended  to  the  upper  stratum,  and  could  be  removed  by  means  of  a 
platinum  needle.  In  about  forty-eight  hours  after  exposing  the  plates 
to  this  method,  small,  pinhead-sized,  dirty-white,  opaque,  round  colo- 
nies, possessing  no  distinctive  features,  were  visible  to  the  unaided  e}  e 
below  the  surface.  Many  small  round  or  oval  gas  bubbles  could  also  be 
observed.  By  means  of  a  small  magnifying  glass  these  colonies  were 
seen  to  possess  a  yellowish-brown  center  surrounded  by  a  thin,  light, 
almost  translucent  border,  which,  under  the  microscope,  appeared 
floccose.  After  three  days  the  colony  presented  to  the  naked  eye  a 
woolly  appejirance,  and  the  microscope  now  revealed  the  central  struc- 
ture as  a  felted  maze  of  threads  and  the  floccose  character  of  the  border 
as  long,  wavy  filaments. 

SHAKK  CrLTURI-^. 

Aijur-houillmi. — In  eighteen  to  twenty-four  hours  after  inoculating 
a  tut)e  either  from  necrosed  ti;?sue  or  from  a  colony  in  another  tube, 
or  with  a  loopful  from  the  depths  of  a  pure  Martin's  bouillon  culture. 

Description'  of  I*late  1. 

Tongue  and  cheek  of  calf  Bhowinjj  k^sions  of  necrotic  stomatitis  ajs  a  result  of  natu- 
ral infection.  Notice  the  zone  of  thickenetl  granulated  tissue  surrounding  the  dr>% 
cheesy,  grayish-yellow  areas  of  necrosis  both  in  the  tongue  and  cheek. 

Description  of  Plate  2. 

Fi«.  1. — Section  of  the  upper  lip  showing  the  necrosis  bacilli  'in  their  special  role 
of  i)roducing  a  deeply  penetrating  necrosis.  The  cuticular  layer  has  suffered  coin- 
y)lete  coagulation  necrosis  and  caseation.  The  drawing  depicts  the  bacilli  in  the  act 
of  carrying  the  necrosis  down  between  the  papilhe.  Lodged  in  the  interi)apillar>' 
epitheliiiin  tiny  have  conii)letely  destroyed  the  portion  where  they  lie  and  have 
exerted  their  toxic  influence  on  the  cells  to  the  left.  To  the  right  is  a  section  of  a 
papilla  whose  suprapapillary  layer  of  epithelium  has  been  destroyed  next  the  bacil- 
lary  mass  preparatory  to  the  attack  on  the  connective  tissue  framework  of  the  papilla. 
Stained  with  methylene  blue  and  ef>sin.     Magnified  alx>ut  640  diameters. 

Fkj.  2. — Section  of  liver  of  rabbit  No.  1183,  inoculated  \\ith  an  emulsion  of  necrosed 
tissue  obtained  from  rabbit  No.  1166,  which  had  been  inoculated  with  material  from 
a  pig  affected  with  necrotic  stomatitis.  The  periphereal  area  of  caseation  delimitetl 
by  the  well-define<l  line  of  demarcation  is  the  result  of  the  extension  of  the  ne<'rosis 
>)y  contiguity  of  structure  as  the  abdominal  wall  at  this  point  was  a<lherent  to  the 
capsule  of  Glisson  by  a  plastic  exudate.  No  other  areas  of  necrosis  were  obeerve<l  in 
the  liver.     Stained  by  hematoxylin  and  eosin,  and  ?nagnified  about  22  diameters. 
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FiQ.  1— Section  op  Upper  Lip  of  Calf  Showing  Necrosis  Bacilli. 


FiQ.  2.— Section  of  Uver  of  Rabbit  Showing  a  Peripheral  Area  of  Caseation. 
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the  tube  is  studded  with  small  oval  gss  bubbles.  At  this  time,  also, 
rarely  with  the  A-B  medium,  frequently  with  the  softer  forms,  as 
.S-A-(},  A-G  (2:1),  A-B-P-S,  and  A-G~B-P-S,  the  column  of  culture 
medium  will  l)e  transversely  ruptured  in  one,  two,  or  more  places  by 
the  pressure  of  the  gas.  In  forty -eight  hours  these  sections  will  often 
be  separated  2  to  5  mm.  and  even  more  from  each  other.  We  have 
sometimes  seen  this  gas  formation  go  on  for  the  next  two  da3\s,  suffi- 
ciently strong  to  raise  the  upper  portion  of  the  medium  2  cm.  The 
dilution  from  the  above-described  tube — tube  2 — would  often  follow 
tube  1  quite  closely  in  the  quantity  of  gas  bubbles  formed,  though  not 
in  the  breaking  up  of  the  medium.  Tubes  3  and  4  would  usually 
show  a  great  diminution  in  the  quantity  of  gas  bubbles  and  no  break- 
ing up  of  the  medium. 

In  the  development  of  the  growth,  our  experience  tallied  quite 
closely  in  a  few  notable  points  with  that  of  Ernst.  For  instance, 
shakes  sown  with  necrosed  material  would  often  show,  after  thirt3'-six 
to  forty -eight  hours,  a  fine  grayish  white  mist  of  cloudiness  at  the  lower 
portion  of  the  tube.  In  our  experience,  even  with  slight  magnilica- 
tion,  it  was  possible  to  detect  no  particular  structure.  A  film  made 
from  this  portion  of  the  culture  medium  would  always  show  beaded 
forms.  Again,  when  the  medium  used  was  jelly-like  in  consistence, 
the  unabsorl)ed  gas,  instead  of  remaining  as  bubbles  at  the  point  formed, 
would  gradually  float  upward  toward  the  surface.  The  original  seat 
of  these  bubbles  and  the  pathways  along  which  they  had  risen  would 
be  coated  with  a  fine  bacterial  growth.  Thus  would  be  formed 
numerous  filmy  ribbons,  extending  from  near  the  surface  down  into 
the  depths  of  the  tube,  where  they  would  l)e  anchored  by  a  crescent- 
shaped  body.  The  time  and  rate  of  growth  and  appearance  of  colonies 
in  the  tube  are  sufficiently  described  in  the  description  of  the  plates. 

Stab  Ci'lti^res. 

A(/ar'((g(ir. — Near  the  close  of  the  second  day  a  few  grayish-white 
colonies  make  their  appearance  at  the  l>ottom  of  the  needle  track. 
Gradually  these  increase  from  below  upward  to  within  1-1.5  cm.  of 
the  top  of  the  stab  canal.  Thus  is  formed  a  thin,  narrow,  opaque, 
yellowish  or  grayish  white  line  of  growth  surrounded  b}^  a  thin  whit- 
ish cloud,  which  on  slight  magnification  is  seen  to  be  composed  of 
minute  wav}"  threads. 

Along  the  needle  track,  and,  if  the  medium  is  not  too  hard  when 
inoculated,  throughout  the  culture  may  be  seen  numerous  round  and 
oval  gas  bubbles. 

Struiii'CKjar, — Time  and  height  of  bacterial  growth  and  gas  forma- 
tion are  like  the  preceding.  At  times  the  needle  track  is  the  center  of 
a  whitish  film  or  merely  a  thin   line  of  cloudiness  of  the  medium; 
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again,  the  growth  may  be  denser,  similar  to  that  described  for  agar- 
agar.  The  serum  is  never  liquefied,  although  in  very  old  cultures  it 
will  be  natural  that  the  zone  of  cloudiness  referred  to  has  spread 
nearly  to  the  walls  of  the  tube. 

CuLTi'RBs  IN  Fluid  Media. 

Bouillo7i. — The  organism  can  be  grown  in  ordinary  peptonized 
beef  broth,  rabbit  bouillon,  and  in  Martin's  broth,  the  maximum 
development  occurring  at  the  tempei^ature  of  35^  C.  in  a  hydrogen 
jar.  The  bouillon  becomes  turbid  with  the  formation  of  some  gas 
which  is  noticeable  by  the  surface  bubbles.  Later  the  bacillary  masses 
sink  to  the  bottom  in  the  form  of  whitish  viscid  flakes,  causing  the 
fluid  to  become  clearer.  The  cultures  have  a  peculiar  odor,  very  char- 
acteristic, which  will  be  referred  to  later.  There  is  no  film  formation, 
but  a  tendency  to  develop  a  ring  around  the  l)order  of  the  medium  has 
been  observed.     (See  "Milk"  and  "Fluid  serum,-'  on  next  page.) 

Action  of  Germicides. 

In  determining  the  germicidal  power  of  disinfectants  a  measured 
volume  of  a  forty -eight-hour  })ouillon  culture  of  the  necrosis  bacillus 
was  intimately  mixed  with  an  equal  volume  of  the  disinfecting  solution, 
thereby  reducing  the  strength  of  the  germicide  to  one-half.  Three 
platinum-wire  loopfuls  were  then  transferred  to  fresh  rabbit  bouillon 
tubes  after  varying  periods  of  exposure.  After  an  exposure  of  1 
minute  in  a  2  per  cent  solution  of  carbolic  acid  the  bouillon  tubes 
showed  growth,  but  in  the  tube  representing  a  two-minute  exposure 
no  development  occurred.  With  bichloride  of  mercury  an  exposure  of 
nine  minutes  to  a  y^^Va  solution  prevented  growth.  Formalin  in  the 
strength  of  2^  per  cent  solution  (1  per  cent  formaldehyde)  killed  the 
organism  in  thirteen  minutes. 

Chkmical  Activities, 
pigment  production. 

Chromogenesis  is  wanting. 

,  ODOR  PRODITTION. 

All  cultures  develop  a  substance  or  substances  which  evolve  an  odor 
well  described  by  Ernst  as  between  the  odor  of  cheese  and  that  of  glue. 
The  stench  is  so  characteristic  that  the  presence  of  the  bacillus  is 
recognized  at  once  in  the  tissues  of  either  natural  or  experimental 
infection  as  well  as  in  cultures  on  artificial  media. 

PRODrrTlt)N   OF  SUBSTANCES  THAT   LIQUEFY. 

Gelatin  is  not  liquefied.  The  growth  of  the  bacillus  is  likewise 
without  effect  on  hardened  blood  serum. 
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INDOL  FORMATION. 


Indol  is  formed  and  ma}'  be  demonstrated  in  three-days-old  cultures 
made  in  Martin's  bouillon. 


PRODUCTION  OP  CURDLINO   FERMENTS. 


Milk   is   not  coagulated   nor  is   acid   produced.     Fluid  serum   is 
coagulated. 


PRonrmoN  of  toxins. 


That  the  necrosis  bacillus  produces  a  toxin  is  evidenced,  not  by  the 
isolation  of  the  same  from  artificial  cultures,  but  by  (1)  the  character 
of  death  in  the  disease,  (2)  the  qualit}^  of  the  rigor  mortis,  and  (3)  the 
study  of  the  pathologic  histology. 

The  toxic  character  of  death  is  not  particularly  noticed  in  animals 
suffering  from  stomatitis  when  inappetency  and  inability  to  take 
nourishment  have  produced  an  enfeebled  condition.  Nor,  again,  is  it 
noticeable  in  those  animals  which  die  with  embolic  foci  in  liver  or 
lungs,  the  symptoms  arising  from  the  diseased  organs  often  masking 
the  signs  of  intoxication.  However,  mbbits  inoculated  subcutaneousl}' 
in  the  back  will  persist,  without  any  other  sign  of  the  disease  except 
the  abscess,  for  about  five  or  six  days.  Suddenly,  on  the  sixth  or 
seventh  da}',  without  any  premonitory  signs,  the  rabbit  will  be  thrown 
into  convulsions,  coming  out  of  one  to  lie  with  its  head  turned  side- 
ways and  buried  in  the  bottom  of  the  cage  until  another  attack,  dying 
usually  in  a  few  hours  after  the  first  convulsion.  Quite  often  in  these 
cases  the  local  lesions  will  not  be  suflScient  to  directly  produce  death, 
not  being  very  extensive,  and  not  involving  any  important  organ. 
Such  a  course  as  this  points  unmistakably  to  a  toxincmia  which  has 
attacked  the  nervous  system. 

The  limits  of  this  article  do  not  permit  a  discussion  of  the  factors 
entering  into  the  production  of  cadaveric  rigidity.  For  our  present 
purpose  it  is  sufficient  to  call  attention  to  the  fact  that  the  intensity 
and  long  duration  of  the  rigor  mortis  observed  in  the  experiment  ani- 
mals and  described  later  in  this  paper  comports  perfectly  with  the 
well-known  fact  that  the  presence  of  toxins  in  the  blood  promotes 
muscular  rigidity. 

It  may  be  stated  with  positiveness  that  Bacillus  necrophovm  does 
not  enter  an  unimpaired  tissue.  Most,  if  not  all,  of  its  infections  with 
which  we  are  acquainted  require  for  their  inception  a  break  in  the  con- 
tinuity either  of  mucous  membrane  or  skin.  A  histologic  study  of  an 
affected  area,  elsewhere  examined  in  greater  detail,  reveals  a  center  of 
completely  destroyed  tissue  marked  by  an  entire  absence  of  the  spe- 
cific bacteria  in  question.  The  boundary  of  this  dead  area  is  formed 
by  great  bundles  of  filaments  of  BadlbM  necrophorus^  large  numbers 
of  leucocytes,  and  a  fair  sprinkling  of  tissue  cells  whose  nuclei  still 
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respond  to  stains.  The  immediately  adjoining  border  of  surrounding 
health}'  tissue  is  seen  when  carefully  examined  to  possess  numerous 
cells  whose  protoplasm  has  been  more  or  less  destrox'ed,  and  in  among 
these  dying  cells  a  few  scattered  filaments  have  advanced  like  skirmish- 
ing parties  before  the  main  army.  It  is  a  true  picture  of  a  bacillary 
invasion  of  tissue  begun  by  means  of  the  noxious  effects  of  a  soluble 
toxin. 

Thus  far  all  attempts  to  recover  the  toxic  substance  either  from  cul- 
tures or  the  bacilli  themselves  have  failed.  From  this,  Jensen/^  whose 
assistant,  L.  Bahr,  has  made  the  only  experiments  thus  far  recorded, 
assumes  that  either  the  necrosis  bacillus  forms  these  substances  only 
in  the  living  animal  or  they  are  of  such  volatile  character  that  they 
are  destroyed  as  quicklj^  as  they  are  formed. 


The  litei'ature  of  Bacillus  necwphoru^  has  contained  no  word  on 
acquired  immunity  until  the  article  by  C.  O.  Jensen'**  referred  to  above. 
This  eminent  investigator  and  early  w'orker  with  the  necrosis  bacillus 
states  that  his  assistant,  Bahr,  has  demonstrated  by  experiments  not 
3^et  published  that  intravenous  injections  of  cultures  of  the  Bacilhis 
iiecropharus  carefully  given  to  goats  protect  them  from  quite  large 
quantities  of  the  same  given  subcutaneously.  Jensen  further  states 
that  Bahr  has  produced  in  the  same  manner  an  immunity  in  guinea 
pigs  from  intraperitoneal  injections.  In  view  of  the  fact  that  most 
investigators  pronounce  the  guinea  pig  almost  if  not  quite  absolutely 
immune,  the  statement  needs  further  elucidation.  On  the  contrary, 
while  we  are  not  willing  yet  to  build  an v  hypothesis  upon  it,  we  find 
that  our  reinoculation  experiments  have  given  us  the  impression  that 
susceptibility  is  increased  there})y  rather  than  diminished. 

OCCURBENCK  IN  NaTURK. 

There  is  hardly  room  to  doubt  that  the  Bacillus  nccrophcrus  is  a 
normal  inhabitant  of  the  healthy  intestine  of  at  least  one  species  of 
our  domestic  animals — hogs — and  possibly  of  the  cow  and  horse.  It 
is  also  found  in  the  manure,  and  therefore  in  soil  contaminated  with 
the  latter.  Bang's*  discovery  of  the  association  of  the  organism  with 
the  necrotic  processes  in  the  intestine  in  hog  cholera,  and  also  as  cause 
of  an  intestinal  diphtheritis  in  calves  secondary  to  an  intestinal  catarrh* 
seemed  to  require  the  intestine  as  the  normal  habitat  of  the  necrosis 
bacillus.  Could  this  be  demonstrated  we  should  then  havx  an  explana- 
tion of  the  remarkably  ubiquitous  character  of  the  organism  as  exhibited 
in  the  wdde  diversity  of  diseases  caused  by  it.  In  this  manner  could 
be  explained  its  relation  not  only  to  the  necrotic  inflammations  occur- 
ring in  the  vagina  and  uterus,  but  also  to  all  the  external  necrotic 
processes.     This  Bang  succeeded  in  doing.     He  twice  made  inocula- 
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tions  of  the  intestinal  contents  of  health}'  hogs  with  the  result  of 
demonstrating  the  presence  of  liacUlm  necroplwrus.  An  analogous 
investigation  by  him  of  the  intestinal  canal  of  a  cow  was  not  so 
successful. 

Pathogenesis. 

Very  few  organisms  exhibit  a  wider  range  of  pathogenesis.  Accord- 
ing to  clinical  observation  the  necrosis  Imcillus  has  so  far  been  found 
pathogenic  for  cattle,  sheep,  goats,  antelope,  reindeer,  red  deer,  ro© 
deer,  horses,  asses,  hogs,  kangaroos,  rabbits,  dogs,  and  chickens. 
Experimental  work  adds  to  the  foregoing  list  mice  and,  under  special 
conditions,  guinea  pigs  and  pigeons. 

It  is  probably  safe  to  assert  that  no  tissue  of  the  bodj^  of  a  suscep- 
tible animal  is  safe  from  its  destructive  influence. 

UNDER   NATURAL   CONDITIONS. 

Natural  infections  induced  by  BaciUns  necroplimni^  may  be  consid- 
ered as  follows:  Necroses  of  the  skin,  hoof,  muscle,  cartilage,  mucous 
membranes  (mouth  and  upper  air  passages,  digestive  tract,  genital 
tract),  navel,  and  viscei-a. 

Necrosis  of  the  skin  in  horses  has  occurred  enzooticalh'  on  a  large 
breeding  farm,  the  necrosis  appearing  on  portions  of  the  skin  exposed 
to  pressure  of  the  harness.  A  necrotic  form  of  scratches  has  also  been 
shown  to  be  a  local  infection  of  BaciUns  necrophorus.  Gangrenous 
pocks  in  cows  have  the  same  origin,  and  consist  of  an  acute  necrotic 
inflammation  of  the  skin  and  soft  parts  of  the  teats.  In  hogs  such  a 
necrotic  process  has  occurred  in  the  skin  of  the  muzzle,  of  the  outside 
of  the  lips,  of  the  feet,  and,  in  sows,  of  the  udder. 

Necroses  of  tlie  hoof  include  in  horses  a  progressive  necrosis  of  the 
soft  parts  of  the  hoof,  often  involving  the  bones  and  cartilages;  in 
cows,  reindeer,  and  roe  deer,  panaritium,  or  so-called  foot-rot,  involv- 
ing tendon  sheaths,  tendons,  bones,  and  joints;  in  sheep,  foot-rot, 
recently  shown  to  be  due  to  the  necrosis  bacillus. 

Necroses  of  muscle  have  been  reported  in  connection  with  a  granu- 
lating wound  of  the  inner  side  of  the  hind  leg  of  a  cow,  also  as  a  result 
of  the  passage  of  a  foreign  body  from  the  stomach  into  the  heaii: 
muscle,  and  also  in  a  case  where  a  cow's  heart,  kidney,  and  some  of 
the  voluntary  muscles  were  affected. 

Necroses  of  cartilage  are  represented  by  those  already  included 
under  hoof  necrosis,  by  quittor,  or  fistula  of  the  lateral  cartilages,  and 
by  the  laryngeal  cartilages  in  many  cases  of  necrotic  stomatitis. 

Necroses  of  hmie  have  been  reported  in  association  with  the  hoof 
necrosis  of  various  animals,  in  the  vertebrae  in  the  course  of  some  cases 
of  necrotic  stomatitis,  and  in  the  turbinated  bone  of  the  horse. 

Nec7*oses  of  vn/cous  weinbrafies  may  he  regarded  as  quite  frequent. 
Those  of  the  mouth  and  upper  air  passages  are  fully  discussed  in  this 
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paper,  and  have  been  recognized  in  the  calf,  adult  cattle,  pigs,  sheep, 
kangaroos,  rabbits,  asses,  dogs,  and  chickens.  No  less  sensitive  are  the 
mucous  membranes  of  the  digestive  tract.  In  pigs  the  upper  portion 
of  the  esophagus,  by  extension  from  the  mouth,  and  in  calves  the 
esophagus  in  its  entire  length,  have  been  affected.  In  hogs  these 
''necrophorus"  patches  have  been  found  in  the  stomach,  small  intes- 
tine, cecum,  colon,  and  rectum.  In  horses  they  have  been  demon- 
strated in  the  colon;  in  cattle,  in  the  rumen,  in  the  reticulum,  and  in 
the  small  intestine;  and  in  the  deer  and  antelope,  in  the  stomach. 

The  mucous  membranes  of  the  genital  tract  of  cows  that  have 
recently  calved  are  often  invaded  b}'  the  Bacillus  necrophorus^  result- 
ing in  a  necrotic. vaginitis  and  a  necrotic  metritis. 

Navel  disease  in  calves  and  lambs**^  is  dependent  in  a  considerable 
number  of  cases  on  infection  of  the  wound  by  the  necrosis  baeillus. 

Bacillary  necrosis  of  the  heart,  lungs,  liver,  kidney,  and  spleen, 
also  of  the  udder,  have  all  been  reported  as  the  result  of  metastasis 
from  the  original  seat  of  the  disease,  in  necrotic  stomatitis,  necrotic 
scratches,  the  various  forms  of  foot-rot,  and  infection  of  the  genital 
passage. 

The  classic  example  of  Bacillus  necrophorm  in  mixed  infections  is 
hog  cholera.  Here  it  has  been  proved  unequivocal  1}^  that  the  deep 
necroses  and  so-called  diphtheric  processes  occurring  in  the  body  of 
a  pig  affected  with  hog  cholera  are  due  in  some  cases  to  the  invasion 
of  the  necrosis  bacillus.  It  has  also  been  found  as  a  secondary  invader 
in  the  necrotic  patches  in  so-called  fowl  diphtheria. 

UNDER   ARTIFICIAL   CX)NDITIONS. 

The  pathogenicity  of  Bacillus  necroj/honis  under  artificial  conditions 
was  tested  upon  rabbits,  mice,  guinea  pigs,  chickens,  pigeons,  calves, 
sheep,  and  pigs,  in  order  to  establish  its  causal  relation  to  the  disease 
in  question. 

Experiments  on  Rabbits. 

SuhcutaneoicH  ruethod, — These  animals  are  highh'^  susceptible  to  the 
action  of  the  Bacillus  itecrophorus^  and  to  this  susceptibility  is  due 
the  ease  with  which  the  presence  of  the  germ  in  diseased  tissue 
may  be  demonstrated.  A  bit  of  tissue  adjacent  to  the  border  of 
the  necrosed  area  is  emulsified  in  a  normal  saline  .solution.  The 
subcutaneous  inoculation  of  a  rabbit  with  0.5  c.  c.  of  this  emulsion 
will  result  in  the  death  of  the  animal  within  one  week.  In  order 
to  free  the  tissues  of  the  experiment  animal  from  other  forms  of 
microorganisms  natumlly  present  in  material  taken  from  such  an 
exposed  place  as  the  mouth,  it  is  advisable  to  use  a  second  or  even  a 
third  rab})it.  The  first  rabbit  will,  however,  in  spite  of  the  contiim- 
inated  material  used  in  its  inoculation,  show  very  characteristic  lesions. 
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which  can  be  referred  to  the  action  of  no  organism  other  than  the 
bacillus  of  necrosis.  The  chief  of  these  typical  changes  will  be  noted 
at  the  point  of  inoculation,  where,  lying  beneath  the  skin  and  extend- 
ing down  for  a  greater  or  less  depth  into  the  muscular  tissues,  is  found 
an  irregular  area  about  3  to  5  cm.  in  diameter.  This  area  offers  to 
the  naked  eye  much  the  appeamnce  of  a  flattened  mass  of  soft,  fresh 
putty,  and  to  the  nose  the  penetrating  odor  already  referred  to  as 
between  the  smell  of  cheese  and  that  of  glue.  This  pulpy,  yellowish 
white,  malodorous  mass  is  the  detritus  of  muscular,  fatty,  and  vascular 
tissues  which  have  been  attacked  and  destroyed  through  the  presence 
of  the  necrosis  bacillus  as  well  as  b}'  its  effective  poisons.  Reaching 
out  into  the  surrounding  tissues  for  about  4  cm.  in  all  directions 
is  found  a  zone  of  inflammatory  tissue,  and  the  subcutaneous  and 
muscular  tissues  of  the  abdominal  region  are  inflamed  and  edematous 
through  extension  by  gravitation  of  the  disease  process  from  the  local 
lesion  caused  by  inoculation.  Not  seldom  in  these  cases  is  there  to  be 
observed  a  marked  development  of  gas  bubbles.  Frequently  that 
portion  of  the  large  colon  adjacent  to  the  diseased  abdominal  wall  is 
greatly  injected  and  adherent  to  the  parietal  peritoneum  by  a  plastic 
exudate  containing  numerous  short  and  long  forms  of  the  bacillus  of 
necrosis.  This  part  of  the  peritoneum  is  also  inflamed  and  presents 
petechial  hemorrhages.  Examination  of  the  soft  mass  found  in 
the  necrosed  area  at  the  point  of  inoculation  shows  that  it  is 
penetrated  in  every  direction  by  long  thread-like  bacilli,  and 
the  subcutaneous  inoculation  of  a  second  rabbit  with  a  small  scraping 
from  this  mass  serves  to  eliminate  a  large  proportion  of  the  contami- 
nating organisms.  Because  of  the  greater  purity  of  the  material  now 
used,  the  inoculation  will  not  result  fatall}-  until  a  period  usually  from 
eight  to  fourteen  days,  although  occasionally  death  has  been  prolonged 
until  nineteen,  and  in  one  case  twenty-three,  daj's.  In  many  instances 
it  will  be  found  that  this  longer  period  of  time  has  proved  sufficient 
to  allow  the  circulation  to  take  up  a  few  of  the  bacilli  and  deposit 
them  in  the  plexuses  of  the  lungs,  liver,  or  kidne3's,  where  small, 
yellowish  white  spots  of  necrosis  will  result,  which  may  be  readily 
peeled  out  as  if  in  a  capsule.  From  these  secondary  visceral  necroses, 
pure  cultures  of  the  BadUm  necrophorm  may  now  be  obtained,  and  its 
further  development  secured  by  the  utilization  of  anaerobic  methods 
of  culture.  The  injection  of  0.5  c.  c.  of  these  pure  cultures  under  the 
skin  of  the  back  produced  the  same  characteristic  3'ellowish  white  area 
of  muscular  necrosis  about  the  point  of  inoculation  and  the  peculiar 
penetrating  odor  so  constant  with  this  bacillus.  The  course  of  the 
disease  is  about  the  same  as  when  an  emulsion  of  the  fresh  tissue  has 
been  injected,  and,  in  those  cases  in  which  life  was  prolonged  several 
weeks,  metastatic  areas  of  focal  necrosis  were  always  noted.  The 
approach  of  death  is  usually  indicated  hy  convulsions;   the  animal 
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comes  out  of  one  to  be  seized  with  another,  death  generally'  resulting 
in  a  few  hours  after  the  onset  of  the  first  convulsion.  In  the  majority 
of  rabbits  that  succumbed  to  this  disease,  a  marked  rigor  mortis  was 
observed,  especially  noticeable  in  the  hind  quarters,  causing  the  back 
to  be  arched  and  the  legs  contracted  as  if  in  a  tetanic  spasm.  Micro- 
scopic examination  of  tissue  taken  from  the  necrosed  area  or  from 
metastatic  lesions  of  the  liver  or  lungs  shows  the  presence  of  typical 
necrosis  bacilli  in  great  numbers.  In  the  case  of  organic  lesions  these 
filaments  are  seen  to  be  aiTanged  along  the  border  of  the  area  of 
necrosis,  whereas  the  central  portion  is  amorphous  and  does  not  reveal 
the  presence  of  any  microorganisms. 

Intravenous  method. — The  intravenous  method  of  inoculation  was 
adopted  in  nine  cases,  four  of  which  resulted  in  the  death  of  the 
animal.  Each  rabbit  received  in  the  posterior  auricular  vein  0.3  c.  c. 
of  an  emulsion  of  the  tissue  filtered  through  cotton,  the  filtrate  con- 
taining numerous  bacilli. 

The  course  of  the  disease  ranged  from  seven  to  twelve  days.  The 
symptoms  exhibited  in  all  cases  were  the  same  as  those  induced  by 
subcutaneous  inoculation  and  consisted  of  gradual  emaciation  followed 
by  the  loss  of  appetite  and  by  convulsions,  paralysis,  and  death.  The 
postmortem  examination  showed  the  principal  lesions  to  be  located  in 
the  thoracic  cavit3\  The  lungs  contained  several  caseous  nodules  the 
size  of  peas  surrounded  by  a  hemorrhagic  zone,  and  in  one  rabbit  the 
left  principal  lobe  was  adherent  to  the  costal  pleura  b}-  a  thick, 
purulent  exudate.  In  each  case  the  costal  pleura  contained  several 
metastatic  foci  and  the  chest  muscles  in  two  instances  were  the  seat  of 


Description  of  Plate  3. 

Section  of  lung  of  rabbit  No.  1197,  inoculated  subcutaneously  with  a  iDOuillon  culture 
of  Bacillus necrophonis,  showing  four  metastatic  foci.  Stained  with  Loffler's  methylene 
blue.     Magnified  about  25  diameters. 

Description  of  Plate  4. 

Section  of  lung  of  rabbit  No.  1197,  showing  the  superior  focus  in  plate  3  greatly 
amplified.  Notice  the  felted  network  of  wavy  filaments  and  smaller  forms  of  Bacillus 
necropfiorus.    Stained  with  L(')ffler'8  methylene  blue.     Magnified  about  450  diameters. 

Description  of  Plate  5. 

Fio.  1. — Cover-glass  preparation  from  a  metastatic  focus  in  the  wall  of  the  left 
ventricle  of  rabbit  No.  1219,  which  died  on  the  fourteenth  day  following  a  subcutaneous 
injection  of  a  Martin's  l)ouillon  culture  of  the  necrosis  bacillus.  Stained  with  Ziehl's 
carbol-fuchsin.  Comj)osite  drawing  made  with  camera  lucida  at  base  of  stand  with 
Zeiss  No.  6  compensating  ocular,  2  mm.  oil  immersion  objective  and  160  mm.  tube 
length. 

Fio.  2. —Photograph  of  Petri  dinh  containing  numerous  characteristic  colonies  of 
necrosis  bacilli  forty-eight  hours  after  their  inoculation  into  l)ouillon  agar  and  fol- 
lowing their  incubation  at  39°  C.  in  a  closed  jar  containing  pyrogallic  acid.  Notice 
the  gas  formation  and  the  fluffy  outlines  of  the  colonies,  with  their  dark  dense  centers. 
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Section  of  Lunq  of  Rabbit  Showing  Metastatic  Foci. 
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Section  of  Lunq  of  Rabbit  Showing  Felted  Network  of  Bacillus  necrophorus. 
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Plate  5. 


FiQ.  1. -Bacillus  necrophorus  from  Metastatic  Focus  in  Rabbit's  Heart. 


FiQ.  2.-~Petri  Dish  Containing  Characteristic  Colonies  of  Necrosis  Bacilli.   X  2. 

Haines  del  Digitized  by  CjOQSJK.  .... 


Digitized  by 


Google 


NECROTIC    STOMATITIS.  25 

one  or  two  localized  areas  of  coagulation  necrosis.  In  another  the 
caseous  process  had  included  the  entire  surface  of  both  lungs,  the 
pericardium,  and  the  heart  itself  until  all  were  superficially  fused  into 
one  cheesy  mass.  The  liver  of  one  animal  contained  eight  superficial 
areas  of  caseation  varying  in  size  from  a  pea  to  a  hazelnut  and  was 
adherent  to  the  diaphragm  and  abdominal  muscles.  All  other  organs 
were  normal.  No  lesion  was  observed  about  the  point  of  inoculation 
in  three  cases;  the  fourth  showed  a  narrow  strip  of  necrosis  along  the 
line  of  the  vein  for  about  half  an  inch.  Cover-glass  preparations 
made  from  the  lesions  contained  numerous  characteristic  specimens  of 
Bacillus  necrophorm,^ 

Experiments  on  Mice. 

Subcutaneous  inoculation, — The  remarkable  susceptibility  of  a  white 
mouse  to  "necrophorus  infection''  makes  this  animal  an  excellent 
medium  for  the  preservation  of  the  virulence  of  that  microorganism, 
as  well  as  a  means  of  obtaining  it  in  pure  culture.  Unfortunately, 
this  animal's  extreme  susceptibilitv  to  many  fomis  of  the  bacterial 
flora  of  the  mouth  disqualifies  it  for  use  in  the  early  stages  of  an 
investigation.  The  inoculation  experiments  may  l)e  carried  on  by 
placing  a  small  bit  of  necrosed  tissue  into  a  pocket  in  the  skin  of  the 
back,  or  by  injecting  into  the  same  region  0.1  c.  c.  of  a  fluid  culture 
or  emulsion  containing  the  germ  in  a  pure  state.  In  two  to  four  days 
the  point  of  inoculation  is  covered  with  a  rather  thick,  blackish,  or 
dark-brown  dry  scab  around  which  is  a  zone  of  redness.  Beneath  this 
scab  proceeds  a  coagulation  necrosis  spreading  through  the  subcutane- 
ous tissues  until  the  mouse  is  completely  mummified,  shriveled  up, 
and  covered  with  a  dry  parchment-like  coating;  or,  penetrating  into 
the  body  cavities  in  its  course,  successively  caseates  muscle,  cartilage, 
bone,  and  viscera.  In  some  of  these  cases  so  general  becomes  the 
caseous  process  that  it  is  diflScult  to  decide  whether  the  viscera  have 
suflfered  embolic  necrosis  or  have  become  involved  in  the  progressive 
caseation  through  extension  b}'  contiguity.  In  cases  in  which  necrotic 
action  was  less  widespread,  small  focal  necroses  containing  the  Bacillus 
necrophorus  in  pure  culture  were  found  in  the  lungs,  liver,  and  spleen. 
In  our  experiments  mice  have  died  as  early  as  five,  and  as  late  as 
twenty-one  days. 

«  While  these  pages  were  in  press  an  interesting  experiment  in  natural  infection 
was  completed.  Rabbit  1262  died,  presenting  a  complete  picture  of  Schmorl's  dis- 
ease. It  had  been  associated  with  an  inoculated  rabbit  affected  with  a  "  necropho- 
rus"  ulcer  on  the  right  ear,  and  wag  repeateiily  noticed  licking  this  sore  spot.  The 
necropsy  revealed  a  necrotic  stonmtitiH  involving  the  gums,  dental  alveoli,  body  of 
the  inferior  maxillary,  floor  of  the  mouth,  sublingual  and  submaxillary  glands,  and 
the  tissues  of  the  face  and  neck.  There  were  no  internal  necroses.  Cover-slip 
preyxarations  and  inoculations,  both  artificial  and  animal,  demonstrated  the  presence 
of  Bacillux  iiecrophorus. 
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EXPEBIXENTS  ON  GUINEA  PlOS. 

Guinea  pigs  were  inoculated  with  pure  cultures  of  necrosis  bacilli 
by  both  the  subcutaneous  and  intraabdominal  methods,  but  these 
were  followed  by  negative  results.  Nine  animals  were  used  in  the 
experiments,  and  doses  ranging  from  0.25  to  1  c.c.  of  a  forty-eight-hour 
bouillon  culture  were  injected  without  producing  any  unfavorable 
eflfects.  However,  one  positive  result  was  obtained  with  guinea  pig  No. 
3181,  which  was  injected  intraabdominallj^  with  0.5  c.c.  of  an  emulsion 
of  the  necrosed  tissue  taken  from  the  mouth  of  calf  No.  3.  Death  fol- 
lowed on  the  tenth  day.  On  autopsy  the  carcass  appeared  emaciated. 
The  point  of  inoculation  in  the  prepubic  region  was  surrounded  by  an 
abscess  several  millimeters  in  diameter  containing  a  rich  yellowish  pus. 
In  the  linea  alba  several  inches  above  this  abscess  was  a  metastatic 
nodule  1.5  cm.  in  diameter,  involving  the  muscular  tissue  and  the 
peritoneal  lining.  It  contained  the  same  character  of  pus.  On  the  right 
side  of  the  linea  alba  the  peritoneum  was  adherent  to  the  contiguous 
loop  of  the  colon  opposite  the  last  rib.  The  right  and  left  lobes  of  the 
liver  were  almost  fused  into  one  by  abscess  formation.  The  right  lobe 
particularly  was  the  seat  of  several  abscesses  1^  em.  long  by  1  cm.  wide, 
with  a  line  of  demarcation  plain  and  straight  between  the  part  abso- 
lutely necrosed  and  the  invaded  portion.  The  spleen  appeared  mot- 
tled and  slightly  enlarged,  and  the  kidneys  were  deeply  congested. 
The  lungs  were  engorged  on  the  right  side  and  showed  one  or  two 
foci  of  hepatization.  The  presence  of  Bacilliui  necrophorus  in  the 
liver  abscesses  was  demonstrated  by  microscopic  preparations  and  by 
animal  inoculations. 

Experiments  on  Chickens. 

Four  fowls  were  injected — two  by  intravenous  and  two  by  intra- 
muscular inoculations — with  0.75  c.c.  of  a  forty-eight-hour  Martin's 
bouillon  culture,  but  in  no  case  was  the  result  fatal.  Nothing  was 
observed  that  w^ould  indicate  that  the  birds  had  been  injected,  and  after 
a  period  of  two  months  they  were  chloroformed.  The  postmortem 
examination  revealed  absolutel}'  healthy  birds. 

EXPERIMENTH  on   PlOEONS. 

The  inoculation  of  two  pigeons  indicated  that  the  bacillus  is  not 
pathogenic  for  these  birds.  One  pigeon  was  inoculated  intravenously 
with  0.3  c.c.  of  a  forty-eight-hour  culture  in  Martin's  bouillon,  the 
other  bird  with  0.5  c.c.  of  a  similar  culture  into  the  pectoral  muscles. 
This  experiment  was  concluded  six  weeks  after  its  inauguration  by 
chloroforming  the  pigeons,  but  in  neither  case  was  any  abnormal 
condition  apparent. 

Experiments  on  Calve«. 

Snhcutancou^  Inocuhitioiis, — Heifer  calf  No.  351,  7  months  old,  was 
injected  October  5,  190-1,  on  the  inside  of  the  upper  lip  with  1  c.c. 


Digitized  by 


Google 


NECROTIC   STOMATITIS.  27 

of  an  emulsion  prepared  from  the  point  of  inoculation  of  rabbit 
No.  1215,  which  was  the  seventh  in  a  series  of  animals  inoculated  with 
the  material  from  a  calf  aflfected  with  necrotic  stomatitis. 

October  7. — There  is  a  slight  reddening  about  the  site  of  injection,  with  a  temperature 
of  102.6°  F. 

October  10, — The  temperature  has  reached  103.2°  F.,  and  a  large  tumor  with  a  soft 
center  is  observed  at  the  point  of  inoculation.  Pus  can  be  seen  oozing  from  the 
opening  made  by  the  needle  in  the  lip. 

October  11. — There  is  an  enlargement  about  1  by  2  by  1  inch  in  size  at  seat  of  injec- 
tion, with  an  ulcerating  surface  surrounding  the  point  of  puncture. 

October  12. — The  caseous  nodule  is  about  the  same  size,  and  is  still  suppurating. 

October  14. — The  enlargement  on  lip  does  not  appear  to  have  increased  any  in  size. 
An  opening  simulating  a  rodent  ulcer  about  one-half  inch  in  diameter  has  formed  on 
the  inner  side  of  lip  which  leads  to  the  pus  cavity  in  the  center  of  the  nfecrotic  area. 
Thick  creamy  yellow  pus  issues  from  it. 

October  17. — ^The  pus  has  been  evacuated  from  the  abscess  in  lip,  and  the  lesion  has 
begun  to  heal. 

October  18. — The  lesion  in  the  mouth  is  healing  rapidly,  and  the  animal  has  been 
removed  from  the  experiment. 

On  August  14,  1904,  a  f  ragnient  of  necrosed  tissue  about  one-half 
the  size  of  a  pea  was  inserted  into  a  pocket  made  beneath  the  mucous 
membrane  on  the  right  side  of  upper  lip  of  calf  No.  318,  4  months 
old.  The  tissue  was  taken  from  the  seat  of  injection  of  rabbit  No. 
822,  the  second  in  a  series  of  rabbits  inoculated  with  a  pure  culture  of 
the  Ba^illuH  necrophonis  obtained  from  the  lip  of  a  Berkshire  shoat 
aflfected  with  necrotic  stomatitis. 

August  15. — Temperature  of  the  calf  is  108.2°  F. ,  and  an  inflammatory  zone  is  noticeil 
about  the  punctured  mucous  membrane. 

August  17. — At  the  seat  of  inoculation  there  is  a  hartl  spheroidal  enlargement 
about  1  inch  in  diameter. 

August  18. — The  abscess  at  point  of  inoculation  has  not  increased  any  in  size.  A 
plug  of  pus  and  necrotic  material  of  one-half  cubic  inch  in  volume  has  been  extruded 
from  the  caseous  nodule  in  the  mucous  membrane  at  the  seat  of  injection. 

Augvust  19. — A  small  quantity  of  very  thick  pus  is  being  secreted  from  the  abscess. 
Temperature  remains  about  the  same  as  on  previous  days,  103°  F. 

August  22. — Only  a  small  ulcer  with  a  slight  reddening  at  seat  of  inoculation 
remains.     Temperature  104.8°  F. 

August 24. — Lesion  is  healing;  appetite  is  good;  temperature  104°  F. 

September  1. — The  ulcer  at  seat  of  inoculation  has  about  healed.  Temperature 
102.4°  F. 

September  12. — Animal  removed  from  this  experiment. 

Roan  calf  No.  850,  2  months  old,  was  inoculated  May  24,  1904,  on 
the  lower  portion  of  the  left  cheek  with  tissue  taken  from  mbbit  No. 
1015,  which  was  one  of  a  series  of  rabbits  injected  with  the  necrosis 
bacillus  obtained  from  a  case  of  foot-rot  in  sheep. 

J/aj/  2G. — There  is  a  reddening  of  the  raucous  membrane  about  the  seat  of  injection. 
}ilay  ;?7.— The  animal  api)ear8  dull  and  languid  and  eats  sparingly.    The  mucous 
membrane  is  of  a  grayish  color  and  presents  an  ulcer  about  1  \  inches  in  diameter. 
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May  28. — A  distinct  and  characteristic  ulcer  has  formed,  containing  a  caseous 
necrotic  center  surrounded  by  a  zone  of  inflammation.  From  the  caseous  material 
scraped  from  the  deeper  portion  of  this  ulcer  rabbit  No.  1117  was  injected  under  the 
skin  of  the  back.  (This  rabbit  succumbed  on  the  sixth  day  following,  with  charac- 
teristic lesions,  from  which  the  Bacillus  iwcrophorus  was  obtained. ) 

May  31. — Point  of  inoculation  in  cheek  of  calf  still  shows  ulceration,  but  swelling 
and  inflammation  are  disappearing. 

June  J  J. — Healing  is  about  completed,  there  being  only  a  small,  depressed  ulcer 
remaining. 

SuhcutaneoH'>i  and  intravenoxis  inocidaticni. — On  November  27,  1903, 
calf  No.  337,  11  months  old,  was  injected  on  the  left  side  of  tongue 
with  1  c.c.  and  inoculated  in  the  right  jugular  vein  with  5  c.c.  of  a 
culture  of  Bac'dhis  necvophorns  obtained  from  necrotic  stomatitis  of 
calves. 

December  3. — The  animal  has  remained  perfectly  well  in  every  respect.     No  lesions. 
December  16. — The  calf  to  all  appearances  continues  well. 

December  26. — General  condition  remains  good.  Temperature  has  been  normal 
throughout  the  experiment. 

Owing  to  the  negative  result  of  this  experiment  it  may  be  concluded 
that  the  animal  in  question  was  not  susceptible  to  the  inje<,*tions,  proba- 
bly on  account  of  its  age. 

Intravenous  inoculatloni<, — Gray  calf,  No.  359,  was  injected  intra- 
venously (right  jugular  vein)  with  10  c.  c.  of  a  culture  of  the  Bacillus 
necrophorus  obtained  from  necrotic  stomatitis  of  calves. 

November  23. — The  only  reaction  shown  from  the  injection  yesterday  is  the  temper- 
ature of  103°  F. 

Xovemher  24. — The  temperature  reaches  106.8°  F.  The  calf  is  now  very  sick,  walks 
with  a  staggering  gait,  and  hock  joints  are  flexed  much  more  than  normal.  It 
trembles,  and  eats  scarcely  anything. 

November  25. — The  animal  shows  about  the  same  symptoms  as  yesterday,  but  more 
marked;  pulse,  104. 

November  26.— It  is  considerably  weaker  than  on  November  25,  and  has  difficulty 
in  getting  on  its  feet.    Temperature,  107°  F. 

Noveviber  28. — The  condition  is  about  the  same;  very  weak,  but  can  stand  up; 
spiritless  and  refuses  food. 

November  29. — The  calf  seems  somewhat  weaker  and  walks  with  a  staggering  gait. 
Temperature,  104.6°  F. 

November  30. — It  is  still  very  weak  and  more  stupid  than  yesterday;  appetite  is 
much  improveil.     Temi)erature,  104°  F. 

December  1. — It  shows  no  improvement  in  general  appearance,  but  has  a  much 
better  appetite. 

December  2. — The  condition  is  same  as  yesterday.     Animal  killed  by  bleeding. 

The  postmortem  examination  held  shortly  after  death  showed  the 
carcass  to  be  in  a  rather  poor  condition  and  the  hair  and  skin  dry  and 
harsh.  On  opening  the  thoracic  cavit}^  the  lungs  were  found  to  con- 
tain a  number  of  encapsulated  caseous  nodules  scattered  quite  regu- 
larly in  the  peripheral  and  superficial  portions  of  the  lobes.  There 
were  nine  such  areas  in  the  right  lung  and  seven  in  the  left  lung. 
Four  of  these  nodules  were  surrounded  by  hemorrhagic  zones,  while 
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the  remainder  bore  a  striking  resemblance  to  the  early  pulmonar}' 
lesions  of  caseous  h^mphadenitis  of  sheep,  and  were  circumscribed  by 
normal  lung  tissue.  On  sectioning  they  were  seen  to  contain  a  yel- 
lowish white,  thick,  rather  dry  mass,  from  which  the  necrosis  bacillus 
was  obtained  in  purity.  The  liver  showed  three  small  superficial  foci 
of  necrosis  the  size  of  a  grain  of  wheat,  while  the  heart,  spleen,  and 
kidneys  were  apparently  without  lesions.  No  alteration  of  any  kind 
was  observed  at  the  point  where  the  intravenous  injection  was  made. 
Culture  media  were  inoculated  with  the  caseous  material  from  the 
necrotic  areas  in  the  lungs,  and  a  rabbit  was  injected  subcutaneously 
with  similar  material,  with  the  result  that  characteristic  development 
in  the  former  case  occurred  within  forty -eight  hours,  and  in  the  latter 
case  death  of  the  rabbit  followed  on  the  eighth  day  with  typical  post- 
mortem lesions. 

Experiments  on  Sheep. 

Snhcuttmeous  inocnlaiiouH. — On  August  22,  1904,  a  small  fragment 
of  necrotic  tissue,  obtained  from  the  same  source  as  that  used  on  calf 
No.  318,  was  introduced  into  a  pocket  made  under  the  mucous  mem- 
brane of  the  right  cheek  of  sheep  No.  28,  about  1  year  old. 

August  S4. — At  the  seat  of  incx'ulation  in  the  mouth  there  is  an  inflammatory  proc- 
ess which  has  caused  a  small  jmtch  of  necrosis  in  the  mucous  membrane.  Temper- 
ature 104°  F. 

August  26. — The  ulcerous  area  in  the  mouth  has  reached  one-half  inch  in  diameter 
and  is  secreting  pus.  The  inflammation  and  swelling  are  somewhat  reduced.  Tem- 
perature 103.6°  F. 

August  SO. — The  lesion  at  the  point  of  injection  is  decreasing  in  size  and  the  tem- 
perature of  the  animal  is  102.4°  F. 

September  1. — The  ulcer  has  nearly  healed.     Temperature  102°  F. 

September  9. — No  lesion  at  seat  of  inoculation.     Condition  of  animal  is  good. 

Sheep  No.  102,  pure  Merino,  born  in  the  fall  of  1902,  was  inoculated 
May  9, 1903,  on  the  lower  lip  with  a  culture  of  necrosis  bacillus  obtained 
from  necrotic  stomatitis  of  calves. 

May  !S1. — No  symptom  of  the  disease  has  thus  far  appeareti. 

June  1. — No  lesions  are  to  be  seen  in  the  mouth,  and  the  sheep  seems  to  be  well 
and  gaining  flesh. 
June  5. — Animal  is  removed  from  experiment. 

Experiments  on  Pios. 

Subcutaneous  inoculation, — On  October  5, 1904,  pi^No.  1448,  weigh- 
ing 50  pounds,  was  injected  inside  of  upper  lip  on  the  right  side  with 
1  c.c.  of  the  emulsion  obtained  from  the  same  source  as  that  used  on 
calf  No.  851.  Following  the  injection  the  pig  continued  in  good  con- 
dition, and  no  alterations  were  observed  at  point  of  inoculation  until 
October  12,  when  a  small  inflamed  swelling  was  detected,  which  showed 
a  small  necrotic  center.  By  October  14  this  enlargement  had  reached 
the  size  of  a  hazelnut,  with  a  small  ulcerative  surface  about  5  cm.  in 
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diameter.  The  lesion  remained  stationar}^  for  several  days,  when 
healing  started,  and  b}'  November  2  the  ulcer  had  almost  disappeared. 
On  November  12  the  animal  was  in  good  condition,  without  any  altera- 
tion at  seat  of  injection. 

Pathology. 

The  pathologic  process  which  ever}' where  characterizes  Bacillus 
necrophorus  is  a  necrobiosis,  involving  coagulation  necrosis  with  sub- 
sequent caseation,  and  marked  by  a  progressive  invasion  of  the  sur- 
rounding (particularly  the  deeper)  tissue  and  a  remarkable  tendency 
to  metastasis.  When  this  process  is  applied  to  a  mucous  membrane 
we  have  presented  to  us  a  diphtheric  inflammation  plus  caseation. 

A  discussion  of  terms  at  this  point  is  necessan*  for  clearness  of  definition.  The 
Greek  5206«pa=diphthera,  means  membrane.  Acconiing  to  usage  in  medical 
nomenclature  "diphtheritis"  should  mean  an  inflammation  of  a  membrane.  It  is 
unfortunate  that  this  term,  seldom  used  in  English — more  frequently  used  on  the 
Continent — has  l)een  made  synonymous  with  diphtheria.  This  latter  term  is  use<l 
to-day  to  refer  solely  to  that  disease  process  c^oked  by  the  presence  and  activities  in 
the  tissues  of  the  Klel)s-Loffler  bacillus.  That  process  is  characterized  usually,  if 
not  (juite  always,  by  the  production  of  a  false  membrane.  At  the  time  of  the  appli- 
cation of  this  term,  and  for  years  afterwanis,  it  was  supposed  that  etiologically,  this 
process  of  inflammation  characterize<i  by  membrane  formation  was  always  the  same. 
Bacteriology  has  exploded  this  idea,  and  it  is  now  known  that  this  process  can  Ije 
provokeil  by  numerous  causes  other  than  the  Klebs-Loffler  bacillus.  We  see  no  diffi- 
culty whatever  in  thus  limiting  the  term  diphtheria  as  above. 

The  adjective  "diphtheritic**  very  naturally  and  properly  associates  itself  with 
^'diphtheritis.'*  Hence,  so  long  as  diphtheritis  and  diphtheria  are  use<l  synony- 
mously so  long  will  diphtheritic  be  associated  with  diphtheria  as  the  qualifying 
adjective.  So  we  find  that  among  most  writers  a  diphtheritic  inflammation  is  an 
inflammation  excited  by  the  Klebs-Ij()ffier  organism. 

A  ''diphtheric*'  inflammation,  however,  is  an  inflammation  characterized  by  the 
formation  of  a  St(pOepa^  or  membrane.  It  is  not  synonymous  with  diphtheria,  and 
may  be  induced  by  a  variety  of  causes — mechanic,  chemic,  and  microbic — other  than 
Klel)8-Loffier  bacillus. 

The  name  "calf  diphtheria*'  is  therefore  incorrect  when  applied  to  necrotic 
stomatitis.  The  application  of  the  adjective  "diphtheric"  is  almost  as  misleading, 
since  it  stops  short  of  a  complete  pathalogic  anatomy  of  the  disease. 

The  principal  lesions  in  necrotic  stomatitis  occur  in  the  mucous 
membrane  of  the  mouth  and  pharynx.  The  alterations  may  extend 
to  the  nasal  cavities,  larynx,  trachea,  sublingual  lymph  glands,  lung, 
esophagus,  intestines,  and  hoof.  The  oral  surfaces  affected  are,  in  the 
order  of  frequency,  tongue,  cheeks,  hard  palate,  gums,  and  lips.  In 
the  majority  of  cases  the  primary  infection  appears  to  take  place  in 
the  tongue.  The  manner  of  infection  in  very  young  animals  is  con- 
nected, beyond  all  doubt,  with  the  eruption  of  the  first  temporary' 
teeth  after  birth  or,  in  animals  somewhat  older,  an  inoculation  which 
probably  occurs  most  frequently  by  a  sharp-pointed  particle  of  food 
penetrating  the  mucous  membrane.     At  the  point  of   entrance  the 
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system  recognizes  the  presence  and  multiplication  of  the  bacilli  by  a 
reaction  marked  by  congestion  and  reddening,  followed  by  an  exuda- 
tion  rich  in  albuminoids  or  fibrin-forming  substances,  and  a  defensive 
immigration  of  leucocytes. 

The  metabolic  products  of  the  bacilli  are  exceedingly  poisonous, 
killing  everything  with  which  they  come  in  contact.  Hence,  the  first 
effect  of  the  organism  is  a  necrosis,  or  death,  of  the  superficial  layer 
of  epithelial  cells  and  leucocytes  at  the  seat  of  invasion.  The  cells 
either  suffer  fragmentation  of  their  nuclei  or  become  transformed  into 
irregular  flaky  masses — the  so-called  hyaline  masses.  This  constitutes 
superficial  erosion  of  the  mucous  membrane.  The  process  never  stops 
here,  though  we  may  often  recognize  this  stage  in  numerous  recent 
foci  of  necrosis  in  a  rapidly  spreading  form  of  the  disease. 

The  second  alteration  is  the  production  of  false  membrane  by  a 
combination  of  coincident  changes.  On  the  one  hand,  the  necrosed 
epithelial  cells  and  leucocytes,  having  lost  their  nuclei  and  finer  struc- 
ture, are  deprived  of  their  normal  granulation  and  striation  and  take 
on  a  scaly  appearance,  being  converted  into  hyaline  substance;  on  the 
other  hand,  the  albuminous  exudate  in  which  these  dead  cells  are 
bathed  precipitates  fibrin  or  coagulates  into  fine  threads.  This  is 
known  a^  coagulation  necrosis.  The  false  membrane,  then,  is  the 
result  of  coagulation  necrosis  of  the  inflammatory  exudate  and  the 
entanglement  in  its  meshes  of  the  hyaline  degenerated  epithelial  cells 
and  leucocytes.  This  gives  a  grayish  compact  mass,  more  or  less 
adherent  to  the  underlying  tissue  which,  by  failure  of  the  dead  cells 
to  be  thrown  off,  may  be  built  up  an  eighth  of  an  inch  or  so. 

The  third  alteration  connected  with  this  process  is  due  to  an  invasion 
of  the  deeper  tissues.  The  bacilli  are  always  found  on  the  border  line 
between  the  living  and  dead  tissue.  Here,  in  great  bundles  of  beaded 
filaments,  they  may  be  seen  attacking  the  healthy  tissue,  which  in  turn 
has  erected  against  the  attack  a  wall  of  leucocytes,  while  masses  of 
micrococci,  tangles  of  streptococci,  and  clumps  of  bacteria  are  lodged 
in  the  superficial  layers  (pi.  2,  fig.  1).  Thus  the  process  is  carried 
down  into  the  stroma  or  connective-tissue  framework,  and  by  the 
death  of  these  deeper  tissues  are  formed  ulcers  of  varying  depth. 
These  may  be  sharply  circumscribed,  or  at  times  diffuse,  with  thick- 
ened, slightly  reddened  borders  surmounted  by  several  layers  of  this 
necrosed  tissue.  The  floor  of  the  ulcer  is  fomied  by  a  grayish-yellow 
corroded  surface,  under  which  the  tissue  is  transformed  into  a  dry,  fri- 
able or  firm  cheesy  mavss.  In  the  tongue  caseation  may  progress  to  two 
fingers'  thickness  into  the  muscular  portion;  in  the  cheek  it  may  form 
an  external  opening  permitting  fluids  to  escape  from  the  mouth;  upon 
the  palate  it  frequently  reaches  and  includes  the  bone  in  its  destructive 
course;  upon  the  gums  it  has  produced  necrosis  of  the  alveolar  proc- 
esses, causing  loss  of  the  teeth.     By  the  coagulation  necrosis  occurring 
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in  the  region  of  the  blood  vessels,  they  become  obstructed  by  pressure 
or  sometimes  by  thrombosis,  and  thus  the  dead  tissue  becomes  avas- 
cular, and  the  necrotic  mass  undergoes  pulverization  into  finer  and 
minuter  particles  until  it  is  a  dry,  crumbly,  yellowish  mass  of  tissue 
detritus  resembling  cheese. 

Symptoms. 

Necrotic  stomatitis  is  both  a  local  and  a  systemic  affection.  Pri- 
marily it  is  local.  The  local  lesion  is  the  caseonecrotic  patch  or  ulcer, 
developed  as  a  result  of  the  multiplication  of  the  bacilli  at  the  point 
of  inoculation.  The  general  affection  is  an  intoxication  or  poisoning 
of  the  whole  system,  produced  by  a  soluble  toxin  elaborated  by  the 
bacilli. 

The  stage  of  incubation  is  from  three  to  five  days.  Calves  have 
shown  signs  of  the  disease  when  only  three  days  old.  During  this  stage 
the  animal  organism  is  passive  and  manifests  no  symptoms.  The  stage 
of  invasion  is  twofold — local  reaction  against  the  invading  organisms 
and  constitutional  manifestations  of  intoxication.  The  first  symptoms 
noted  are  disinclination  to  take  nourishment  and  some  drooling  from 
the  mouth.  An  examination  of  the  mouth  at  this  time  may  show  on 
the  mucous  membrane  of  the  tongue,  hard  palate,  cheeks,  gums,  lips, 
or  fauces  a  circumscribed  area  of  infiltration  and  redness,  possibly  an 
erosion.  The  latter  gradually  extends  in  size  and  depth,  forming  a 
sharply  circumscribed  or  at  times  a  diffuse  area  of  ulceration  (pi.  1). 
It  may  measure  anywhere  from  the  size  of  a  5-cent  nickel  piece  to  that 
of  a  silver  dollar  or  even  larger.  It  has  the  appearance  of  a  corroded 
surface,  under  which  the  mucous  membrane  or  lingual  tissue  seems 
transfoiTued  into  a  dry,  finely  granular,  or  firm  cloddy  mass.  It  is 
grayish  3^ellow  in  color,  and  is  bordered  by  a  zone  of  thickened  tissue, 
slightly  reddened  and  somewhat  granulated.  The  necrotic  tissue  is 
very  adherent  and  can  be  only  partially  peeled  off.  It  is  homogene- 
ous, cheesy,  and  may  extend  to  the  depth  of  one  inch  into  the  under- 
lying tissue,  involving  the  muscular  tissue  or  even  the  bones.  The 
general  symptoms  are  languor,  weakness,  and  slight  fever.  In  spite 
of  plenty  of  good  food,  the  calf  is  seen  to  be  failing.  It  stops  sucking, 
or,  if  older  than  a  suckling,  altogether  refuses  to  eat.  The  tempera- 
ture at  this  time  may  be  from  104^  to  107^  F.  The  slobber  becomes 
profuse,  swallowing  very  difficult,  opening  of  the  mouth  quite  painful, 
and  a  most  offensive  odor  is  exhaled.  The  tongue  is  swollen  and  its 
motion  greatly  impaired.  Sometimes  the  mouth  is  kept  open,  per- 
mittingf  the  tumefied  tongue  to  protrude.  One  or  more  of  the  above 
symptoms  direct  the  attention  to  the  mouth  as  the  seat  of  disease;  or, 
having  noticed  the  debility  and  disinclination  to  cat,  an  examination 
of  the  animal  may  show  a  lump  under  the  neck  or  swelling  of  the 
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throat  or  face  as  a  result  of  the  large  partiall}^  chewed  boluses  of  food 
that  have  cdllected  there. 
The  following  extract  from  a  letter  is  characteristic: 

I  noticed  my  calves  })eginning  to  fail  about  the  first  week  in  December,  but  cnuld 
not  account  for  it,  as  they  were  ^retting  plenty  of  grain  and  hay.  My  attention  was 
first  attracted  by  a  swelling  under  tlie  neck  of  one  of  the  calves.  I  cast  the  animal 
and  found  it  was  food  that  had  collected  and  the  animal  couldn't  swallow  it.  I 
remove<l  the  food,  and  in  so  doing  noticetl  a  large  ulcer  on  the  tongue  and  a  very 
offensive  odor.  This  was  the  first  knowledge  I  had  of  anything  l)eing  wronjj  with 
the  calves'  mouths.     They  may  have  been  sick  for  sometime  before  this. 

Out  of  a  herd  of  100  belonging  to  this  man,  70  were  atfected,  and  the 
letter  emphasizes  the  insidious  chamcter  of  the  onset. 

The  general  affection  at  this  time  manifests  itself  by  dejectedness, 
extreme  weakness  and  emaciation,  constant  lying  down,  with  stiffness 
and  marked  difficult}^  in  standing. 

The  disease  frequently  extends  to  the  nasal  cavities,  producing  a 
thin  j'ellowish  or  greenish  yellow  sticky  discharge  which  adheres 
closely  to  the  borders  of  the  nostrils.  Their  edges  also  show  caseous 
patches  similar  to  those  in  the  mouth.  Sometimes  the  nasal  passage 
is  obstructed  by  great  masses  of  the  necrosed  exudate,  thus  causing 
extreme  difficulty  in  breathing.  When  the  caseous  process  involves 
the  larynx  and  trachea,  there  result  cough,  wheezing,  and  dyspnea, 
together  with  a  yellowish  mucopurulent  saliva.  When  life  is  pro- 
longed three  or  four  weeks,  caseous  foci  may  be  established  in  the 
lung,  giving  rise  to  all  the  signs  of  a  broncho-pneumonia.  Many  of 
these  cases  are  associated  with  a  fibrinous  pleuris3\  The  invasion  of 
the  gastrointestinal  tract  is  announced  })y  diarrheic  symptoms. 

In  pigs  the  symptoms  are  practicall}'  the  same  as  have  been  described 
for  calves,  although  the  tongue  is  not  so  likely  to  be  involved.  The 
mouth  becomes  necrosed  in  patches,  especially  in  the  region  of  the 
front  teeth  and  tusks.  Suppuration  and  destruction  of  tissue  around 
the  teeth  may  be  so  great  that  they  finally  l)ecome  loosened  and  fall 
out.  The  jaws  are  swollen  and  the  lips  show  cracks  and  scabs.  The 
snout  is  frequently  involved,  resulting  in  some  cases  in  necrosis  of  the 
end  of  the  nose.  The  disagreeable  odor  exhaled  from  the  mouth  and 
the  tendency  of  the  affection  to  spread  to  the  larynx,  pharynx,  and 
tonsils,  and  the  mucous  membrane  of  the  stomach  and  intestines  are 
greater  with  pigs  than  with  calves.  When  the  intestines  become 
involved,  a  black  offensive  diarrhea  is  manifested,  the  pigs  arc  dull, 
refuse  to  suckle,  and  are  inclined  to  remain  recumbent.  Prostration 
and  emaciation  are  especially  marked  when  the  digestive  and  respira- 
tory organs  are  involved. 
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Course  and  Termination. 

In  the  very  acute  form  of  the. disease  many  of  the  cases  run  their 
course  in  five  to  eight  days.  In  these  the  local  lesions  are  not  strongly 
marked,  and  death  seems  due  to  an  acute  intoxication.  In  other 
enzootics  the  majority  of  the  affected  animals  live  from  three  to  five 
weeks.  These  are  the  cases  that  usualh^  present  the  pulmonary  and 
intestinal  symptoms,  and  sometimes  develop,  in  the  case  of  bovines, 
caseonecrotic  lesions  of  the  liver. 

Infective  Character. 

The  consideration  of  this  aspect  of  the  disease  involves  a  study  of 
its  inf  ectiveness  for  animals  and  also  the  question  of  its  transmissibility 
to  man.  Under  the  former  must  be  considered  the  infection  of  an 
isolated  case  or  the  initial  infection  of  a  group  of  cases,  the  transmis- 
sion of  the  disease  from  animal  to  animal  of  the  same  variety  or 
species,  and  its  transmission  from  animals  of  one  species  to  those  of 
another. 

Necrotic  stomatitis  is  enzootic — never  epizootic;  that  is  to  say, 
instead  of  covering  a  wide  area,  like  foot-and-mouth  disease  or  pleuro- 
pneumonia in  their  march  of  devastation,  it  involves  in  its  infection 
onl}^  the  members  of  a  few  herds  or  the  animals  on  a  single  farm. 
This  is  due  largely  to  the  nature  of  the  infective  agent.  Being  a 
strict  anaerobe  and  not  very  resistant  to  germicidal  influences,  such 
as  light,  there  is,  under  what  are  termed  natural  conditions,  little 
possibility  of  the  conveyance  of  the  microbe  from  place  to  place. 
Another  characteristic  of  the  Bacillus  necropltarm  is  that  it  is,  strictly 
speaking,  a  secondary  invader.  This  requires  special  conditions  of 
receptivity  on  the  part  of  the  animal  infected.  For  example,  there 
must  be  a  break  in  the  continuity  of  the  tissue  to  which  the  necrosis 
bacillus  is  applied. 

It  should  be  stated  here  that  the  Bacillus  necropKoi'us  is  not  to  be 
regarded  as  a  saprophytic  guest  of  the  intestines  of  hogs  and  herbivora 
which,  under  certain  conditions,  develops  pathogenic  properties.  It  is 
always  and  everywhere  the  producer  of  a  progressive  tissue  necrosis 
characterized  by  caseous  degeneration.'  Whether  in  or  out  of  the 
intestine,  whether  in  manure  on  the  stable  floor,  or  buried  deep  in 
the  tissues  of  a  susceptible  animal,  it  always  possesses  this  patho- 
genic property.  But  in  the  lumen  of  the  intestine,  possessing  an 
intact  epithelial  lining,  the  necrosis  bacillus  is,  for  the  time  being, 
without  effect.  However,  let  this  epithelium  be  injured  by  a  foreign 
body,  by  corrosive  fluids,  by  the  action,  for  instance,  of  the  hog  cholera 
bacillus,  and  at  once  an  entrance  into  the  intestinal  wall  is  afforded  the 
necrosis  bacillus,  with  the  result  that  there  develop  diarrhea  and  caseo- 
necrotic patches  in  the  intestines.  This  relationship  of  the  intact  epi- 
thelial covering  to  bacteria  normally  present  in  the  intestine  was  well 
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brought  out  in  Jensen's  experiments  on  calves  with  reference  to  white 
scours. 

As  to  the  infection  of  a  single  calf  or  pig  or  the  initial  infection  of  a 
herd,  it  is  evident  that,  inasmuch  as  the  Bacillus  necro2)hanis  is  a  normal 
inhabitant  of  the  intestine  of  healthy  hogs  and  presumably  of  cattle, 
the  manure  ma}-  be  looked  upon  as  the  chief  agent  in  transmission. 
Hence  a  most  common  method  of  infection  in  the  calf  or  pig,  when  the 
gums  are  abraded  or  torn  in  connection  with  the  eruption  of  the  teeth, 
is  suckling  the  cow  or  sow  when  the  teats  are  filthy  with  manure. 
Again,  the  animal  munching  a  little  hay  or  straw  which  has  been  con- 
taminated with  manure  may  receive  a  stab  at  son)e  point  of  the  mucous 
membi-ane  of  the  mouth  by  which  the  necrosis  bacillus  is  introduced 
into  the  tissues. 

The  transfer  of  the  disease  from  one  animal  to  another  occurs  time 
after  time  when  newly  born  animals  are  placed  successively  in  a  pen 
previousl}^  occupied  by  an  animal  that  had  contracted  the  disease.  In 
this  connection  it  must  be  remarked  that  the  question  is  not  alone 
that  of  the  transmission  of  the  disease  of  necrotic  stomatitis,  but  of 
the  transfer  from  one  animal  to  another  of  the  infective  agent.  In 
whatever  part  of  the  animal  body  the  Bacillus  necr<yphxynis  may  have 
instituted  the  caseonecrotic  inflammation  which  characterizes  its  patho- 
genic role,  by  whatever  name  the  disease  process  may  be  called,  be  it 
foot-rot,  necrotic  quittor,  necrotic  scratches,  necrotic  vaginitis,  or 
metritis  or  necrotic  stomatitis,  there  we  find  a  hotbed  of  infection  and 
the  certain  groundwork  of  an  enzootic.  Hence  the  occupanc}'  of  the 
calving  stall  by  a  cow  affected  with  panaritium  or  by  a  cow  suffering 
with  a  vaginitis  dependent  upon  this  bacillus  is  sufficient  to  insure  the 
development  of  a  series  of  cases  of  necrotic  stomatitis.  The  same 
principle  is  involved  in  the  dissemination  of  the  disease  through  one 
or  more  litters  of  pigs.  The  very  first  investigator  in  this  line  made 
the  experiment  of  placing  a  healthy  calf  in  a  stall  with  two  calves 
affected  with  the  disease.  The  third  calf  came  down  in  five  days  with 
the  same  malady.  The  author  considered  the  calves'  habit  of  licking 
one  another  as  being  chargeable  with  the  ti*ansmission  of  the  disease. 
Bla2ekovi<5  ^  also  reports  an  unintentional  experiment  of  the  same  sort. 
The  exposed  calf  began  to  cough  in  three  or  four  da3^s,  after  which 
the  necrotic  patches  were  visible  in  its  mouth.  It  is  also  recognized 
that  the  practice  of  feeding  calves  from  the  same  vessel  or  bucket  and 
pigs  from  the  same  trough  may  be  responsible  for  the  transmission  of 
the  affection. 

The  proof  of  the  transmissibility  of  the  disease  from  one  species  to 
another  was  secured  by  Dammann,*  who  inoculated  a  bit  of  necrotic 
material  from  the  mouth  of  a  calf,  dead  with  the  disease,  into  the 
mouth  of  a  four-days-old  lamb.  In  four  days  the  lamb  died,  with 
postmortem  findings  which  established  the  success  of  the  experiment. 
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It  ma}'  safely'  he  asjsuinecl  that  any  .species  which  has  shown  a  suscepti- 
bility to  the  bacilhis  in  any  portion  of  the  body  may  be  attacked  with 
necrotic  stomatitis,  the  conditions  for  the  inoculation  of  the  genu 
being  present. 

The  study  of  the  transmissibility  to  man  of  necrotic  stomatitis  of 
animals  involves  not  only  the  question  of  the  pathogenicitj'  for  man  of 
the  infective  agent  of  necrotic  stomatitis,  but  also  that  otiier  interest- 
ing and  important  question  of  the  relation  of  animal  diphtherias  to  man. 
This  latter  question  will  be  treated  separately-.  The  former  question 
is  not  really  involved  in  the  latter  because,  as  we  have  shown,  necrotic 
stomatitis  is  not  a  diphtheria.  Still,  of  interest  are  the  questions, 
Can  man  contract  disease  from  cases  of  necrotic  stomatitis  in  animals? 
Is  BddUu^s  necroplurrufi  pathogenic  for  man^  An  affirmative  answer 
to  the  second  makes  probable  an  athrmative  answer  to  the  first. 

Xo  help  in  answering  the  questions  can  be  gathered  from  Dammann's 
experiences,  since  in  his  cases  it  was  also  the  question  of  a  virulent 
micrococcus  infection,  and  the  sore  throats  in  men  referred  to  by  him 
were  no  doubt  infections  of  this  sort.  However,  Schmorl  records  the 
case  of  himself  and  servant  in  the  laboratory,  both  of  whom  developed 
small  digital  abscesses,  in  the  contents  of  which  were  demonstrated  both 
micrococci  and  undoubted  forms  of  BaelllnH  uevroplwrm.  When  it  is 
remembered  that  guinea  pigs,  ordinarily  immune,  may  be  successfully 
infected  with  Bacillus  ntvrophoruH  wben  the  tissues  have  been  previ- 
ously invaded  b}"  a  micrococcus,  it  is  readily  seen  that,  under  like  cir- 
cumstances in  man, the  necrosis  bacillus  might  play  the  r61e  of  a  secondary 
invader.  Right  here  it  must  be  remembered  that,  as  already  referred 
to,  Lsffler  had  met  with  Baellhis  nt'croj)hori(i<^  not  only  in  his  calf- 
diphtheria  investigation,  but  also  in  some  experiments  looking  toward 
the  transmission  to  rabbits  of  s^'philitic  products.  Out  of  four  rab- 
bits inoculated  in  the  anterior  chamber  of  the  eye  with  bits  of  a  condy- 
loma latum,  two  died  with  local  and  metastatic  necrosis,  exhibiting  the 
characteristic  bacteriological  pictures  of  Bacillus  7iecroj)/iorm.  Lsffler 
also  makes  the  statement  that  he  had  several  times  seen,  in  addition 
to  others,  similar  bacteria  in  the  surface  exudate  of  ulcerating  condy- 
lomata lata,  and  that  such  bacteria  were  also  present  in  the  exudate  of 
the  inoculated  cond3ioma.  Jensen  makes  the  suggestion  that  the 
deepl}"  penetrating  necroses,  for  example,  of  the  intestine  after  typhoid 
and  scarlet  fevers,  of  the  throat  in  scarlet  fever,  of  the  cheeks  (noma) 
after  scarlet  fever,  measles,  etc.,  of  the  fingers  in  panaris,  offer  inter- 
esting fields  of  investigation  with  reference  to  the  presence  of  Bacillus 
necrophorus  in  man. 

SUSCEI^IBIIJTY. 

Necrotic  stomatitis  attacks  principally  sucklings  not  over  six  weeks 
of  age,  but  calves  and  pigs  eight  to  ten  months  old  are  frequently 
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affected,  andseveml  cases  of  adult  cattle  showing  the  disease  have  been 
reported  in  the  works  of  Bang,^  Jensen,'**  Berg,'  and  others;  also  in 
two-years-old  hogs  in  our  correspondence  from  pig  raisers.  More- 
over, Dammann,*^  Loffler,"  and  Diem  '^  have  noticed  the  natural 
occurrence  of  this  affection  in  lambs.  The  presence  of  the  disease  in 
various  other  species  has  already  been  referred  to  in  a  previous  chap- 
ter. 8ex  and  breed  play  no  role  in  reference  to  this  malady,  as  it  is 
not  confined  to  either  male  or  female  nor  to  any  particular  breed  or 
breeds. 

Economic  Importance. 

Although  occasional  reports  of  a  rapidly  fatal  disease  affecting  the 
mouths  and  throats  of  calves  have  been  forwarded  to  this  office  from 
various  sections  of  the  West  during  several  years  past,  no  fresh  mate- 
rial for  an  investigation  into  the  nature  and  cause  of  the  affection 
could  be  procured  until  190:i  and  1908,  when  a  number  of  rather 
severe  outbreaks  occurred  in  Colorado,  western  South  Dakota,  and 
eastern  Wyoming.  From  the  history,  symptoms,  and  lesions  of  the 
affected  animals  described  in  these  letters,  it  seemed  probal)le  that  the 
disease  was  the  so-called  calf  diphtheria  of  Europe,  but  this  suspicion 
could  not  be  verified  until  specimens  of  the  diseased  heads  of  calves 
were  received  through  Dr.  A.  B.  McCapes,  at  that  time  State  veteri- 
narian of  Colorado,  to  whom  we  extend  our  thanks.  Very  little  is 
positively  known  of  its  prevalence  in  this  country,  owing  to  the  lack 
of  familiarit}'  of  stock  owners  and  veterinarians  with  the  disease,  but 
it  is  doubtful  if  its  appearance  here  is  of  recent  origin.  The  very  fact 
that  the  causative  agent  {/jaciUuff  iucr()phort(f<)oi  this  disease  has  also 
been  isolated  in  this  laboratory  from  abscesses  in  the  livers  of  cattle 
slaughtered  at  Kansfus  City  and  Chicago,  from  the  liver  of  a  deer  from 
the  National  Zoological  Park,  and  from  sheep  affected  with  foot- rot, 
would  indicate  that  the  organism  is  widespread  in  this  country,  only 
awaiting  an  opportunity  for  entering  the  tissues  of  a  susceptible 
animal. 

In  reviewing  the  economic  importance  of  this  disease,  considera- 
tion must  be  given  to  the  other  infections  produced  by  liaclllnH 
7)ecroph<ynu<^  some  of  which  are  even  more  grave  than  necrotic 
stomatitis.  The  presence  of  the  latter  disease  on  a  farm  would  indi- 
cate the  possibility  of  the  causative  germ  affecting  other  susceptible 
animals  in  tissues  already'  referred  to  in  the  chapter  on  pathogenesis. 
Thus  the  importance  of  this  organism  is  far  beyond  even  its  relation 
to  necrotic  stomatitis  of  calves  and  pigs  since  foot-rot  of  cattle  and 
sheep,  necrotic  inflammation  of  the  uterus  and  vagina  of  cows,  a  simi- 
lar inflammation  of  the  large  intestine,  and  necrotic  scratches  of  horses, 
gangrenous  processes  of  the  lips  and  nose,  and  necrotic  stomatitis  in 
sheep,  may  all  follow  on  premises  contaminated  with  the  infectious 
principle  of  this  disease.     Among  the  letters  that  have  been  received 
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requesting  information  relative  to  this  malady,  the  following  will  con- 
vey a  general  idea  of  its  nature  and  importance: 

Within  the  last  two  weeks  several  complaints  from  different  parte  of  the  State, 
mostly  from  the  mountain  regions,  have  come  into  this  office  regarding  a  disease  in 
calves  that  were  dying  from  sore  mouth.  I  have  just  returned  from  Gunnison,  where 
I  examined  several  calves  that  died  of  this  disease.  I  found  that  at  the  base  of 
the  tongue  and  in  the  larynx  there  were  large  sores,  some  of  them  as  large  as  a  silver 
dollar.  They  presented  a  thickened  croupous  matter  usually  white  in  color.  After 
this  matter  w^as  scraped  off  with  a  knife,  a  red  granulated  membrane  was  left.  The 
owner  told  me  that  in  some  cases  these  sores  appeared  on  the  anterior  part  of  the 
tongue,  but  in  the  cases  I  saw  they  were  at  the  base  of  this  organ.  The  trouble 
occurs  in  sucking  calves  of  one  to  three  months  old.  The  first  symptoms  noticed  are 
that  they  can  not  swallow,  and  soon  cease  to  nurse.  In  calves  that  are  old  enough 
to  eat  hay  or  other  forage,  large  boluses  of  food  are  found  between  the  lips  and  teeth, 
giving  the  appearance  of  a  large  swelling  on  the  side  of  the  face.  Practically  speak- 
ing, 90  per  cent  of  the  affected  calves  have  died.  One  party  lost  21,  another  10,  with 
no  cashes  recovering  on  their  farms. 

Another  correspondent  from  Salida,  Colo.,  writes: 

We  have  lost  33  calves  with  throat  and  mouth  disease  and  will  loee  more. 

A  stock  owner,  writing  from  Lithia,  S.  Dak.,  states: 

There  is  a  disease  attacking  my  calves  and  which  is  new  to  the  cattlemen  of  this 
vicinity.  The  calves  stop  eating;  about  three  days  after  they  begin  to  foam  at  the 
mouth,  but  continue  to  move  their  mouths.  The  throat  swells  very  hard  and  the 
jaws  are  set  tight,  so  that  they  can  not  open.  A  foamy  pus  discharges  from  the  nose 
two  days  before  they  die,  and  they  seem  to  strangle  to  death  from  accumulation  of 
this  pus  in  the  nose  and  throat.  They  have  high  temperature  and  stand  up  and  lie 
down  alternately  during  the  last  two  days.  The  bowels  move  freely  and  there  is  a 
tendency  to  urinate  frequently.  Death  occurs  in  four  or  five  days.  Upon  cutting 
into  the  throat  or  larynx  and  nasal  cavities,  they  were  found  completely  filled  with 
thick  pus.  The  muscles  around  the  larynx  and  throat  and  back  and  under  the 
tongue  seemed  to  resemble  the  contents  of  an  abscess.  The  heart  and  lungs  seemed 
to  be  in  their  natural  condition.     I  now  have  7  head  that  have  this  disease. 

From  Aladdin,  Wyo.,  the  following  was  received: 

A  disease  has  broken  out  among  my  calves.  I  have  117  head  and  I  believe  half 
of  them  have  sore  or  ulcerated  tongues.  I  can  not  see  that  they  are  affected  other- 
wise. The  sore  is  generally  located  on  the  top  of  the  tongue  about  the  center  and  in 
some  cases  has  eaten  the  tongue  nearly  in  two.  Two  head  have  died,  and  in  one  of 
them  nearly  the  entire  surface  of  the  back  half  of  the  tongue  had  rotted  away  and 
contained  numbers  of  cavities  filled  with  pus,  but  I  could  not  find  any  foreign  sub- 
stance in  them. 

A  letter  from  Belle  Fourche,  S.  Dak.,  indicates  that  the  disease  is 
amenable  to  treatment. 

There  are  a  number  of  herds  (calves)  affected  in  this  country,  and  I  know  of  1 
cow.     I  have  been  using  boracic-acid  wash  for  mine,  and  they  seem  to  be  improving. 

A  ranchman  sends  the  following  record  of  his  observations  from 
Bixby,  S.  Dak.: 

All  of  my  calves  and  some  of  my  yearlings  have  some  kind  of  a  disease.  Their 
jaws  i^well  and  sometimes  their  throats,  and  when  I  come  to  examine  them  I  find 
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that  their  jaws  are  Bore  on  the  outside  of  the  grinders  and  inside  the  cheek.  In 
some  it  rots  holes  in  their  tongues,  mostly  at  the  back  part.  The  breath  smells 
terribly  and  the  calves  get  dumpy  and  poor. 

A  letter  from  Mason ville,  Colo.,  suggests  the  possibility  of  the 
disease  originating  from  foot-rot  in  cattle. 

I  should  like  your  opinion  of  what  might  be  called  an  epidemic  among  my  calves. 
Three  of  them  have  been  attacked  with  swellings  in  the  lower  jaw  on  both  sides. 
Yesterday  one  of  the  calves  died,  and  on  examining  the  jaw  I  found  it  apparently 
rotten  on  the  inside  from  the  grinders  down.  There  was  no  pus.  Last  summer  I 
noticed  a  calf  of  this  same  herd  similarly  afflicted,  but  it  came  out  all  right.  Last 
summer  about  10  per  cent  of  my  cattle  were  troubled  with  their  feet  cracking 
between  the  hoofs.    They  became  very  lame. 

Mr.  G.,  of  Wheatland,  Wyo.,  requested — 

information  regarding  some  young  calves  I  have.  There  are  2  calves  less  than  a 
month  old  running  with  their  mothers.  One  of  them  has  his  jaw  swollen  up  on  one 
side.  The  other  calf  has  both  sides  of  the  jaw  and  under  the  jaw  swollen.  I  exam- 
ined their  mouths  and  found  ''canker"  alongside  and  behind  their  teeth,  and  it  was 
awfully  offensive.  A  few  weeks  ago  I  lost  one  six-months-old  calf  with  a  similar 
disease. 

Many  cases  of  sore  mouth  in  pigs  are  reported  from  various  sec- 
tions of  this  country,  and,  assuming  that  these  cases  were  similar  to 
those  investigated  by  us,  it  would  seem  that  this  disease  causes  the 
death  of  many  young  animals  and  also  stunts  the  growth  of  many  that 
survive.  Almost  every  pig  in  the  litter  suffers,  and  litter  after  litter 
becomes  affected.  The  same  lack  of  recognition  of  the  disease  as  in 
calves  prevents  any  accurate  description  of  the  importance  of  the 
affection  in  pigs,  but  in  a  few  outbreaks  observed  it  was  noted  that 
from  60  to  90  per  cent  of  the  animals  in  the  herd  died  if  left  untreated. 
The  disease  in  pigs,  while  usually  affecting  the  young,  has  been 
reported  at  all  ages,  from  sucking  pigs  one  week  old  to  hogs  two 
years  of  age.  One  writer  reports  a  loss  of  33  out  of  50,  another  33 
out  of  37,  while  a  third  states  that  of  12  four-months-old  shoats  11 
succumbed  to  the  disease. 

Differential  Diagnosis. 

Necrotic  stomatitis  may  be  differentiated  from  foot-and-mouth  dis- 
ease by  the  fact  that  in  the  latter  malady  there  is  a  rapid  infection  of 
the  entire  herd,  as  well  as  of  any  hogs  or  sheep  that  may  be  on  the  prem- 
ises; it  is  also  highly  infectious,  spreading  rapidly  to  neighboring 
herds  and  to  cattle  of  the  same  herd.  The  characteristic  lesion  of 
foot-and-mouth  disease  is  the  appearance  of  vesicles  containing  serous 
fluid  in  the  mouth,  upon  the  udder,  teats,  heels,  and  coronary  bands  of 
the  affected  animals.  Drooling  is  profuse,  and  there  is  a  peculiar 
smacking  sound  made  by  sucking  the  affected  lips.  In  hogs  the 
mouth  is  not  so  likelv  to  be  affected  as  are  the  feet.     Foot-and-mouth 
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disease  has  apj)eared  in  this  country  on  four  occasions  only,  always 
near  a  seaport,  and  does  not  exist  in  the  United  States  at  the  present 
time.  In  necrotic  stomatitis  vesicles  aVe  never  formed,  necrosis  occur- 
ring from  the  l)egimiin^  and  followed  by  the  formation  of  yellowish 
patches,  principally  in  the  mouth. 

M  vcotic  stomatitis  is  a  sporadic  disease  which  affects  cattle  of  all 
aj^es  that  are  on  pasture,  but  more  especially  adult  animals.  It  is 
characterized  by  inflammation  and  ulceration  of  the  mucous  membranes 
of  the  mouth,  producing  salivation  and  inappetence,  and,  secondarily, 
aflVcting  the  feet,  which  become  sore  and  swollen.  Superficial  erosions 
of  tlie  skin,  particularly  of  the  muzzle,  and  of  the  teats  and  udder  of 
cows  may  also  be  present.  It  occurs  only  in  a  few  animals  of  the 
herd,  usually  in  the  early  fall  after  a  dr}'  summer;  it  does  not  run  a 
reofular  course  and  can  not  be  inoculated. 

Actinomycosis  of  the  tongue  may  occur  as  superficial  erosions  but 
is  usually  deep-seated,  where,  instead  of  producing  ulceration  and 
destruction  of  the  nmcous  membrane,  it  causes  a  diffused  induration 
of  the  muscular  tissue  of  the  tongue,  resulting  in  an  enlargement  of 
that  organ.  Hence  the  term  ''wooden  tongue''  has  been  applied  to 
this  condition.  The  course  of  the  disease  is  chronic  and  the  tongue  is 
extensively  affected  before  attracting  the  attention  of  the  owner.  The 
indurated  tissue  when  incised  is  found  to  be  hard  and  gritt}'  and  con- 
tains ])right  yellow  sulphur-like  granules  of  actinomyces,  which  are 
the  causative  agents  of  the  disease. 

Pro(^xosis. 

Ordinarilv  animals  affected  with  necrotic  stomatitis  show  no  tend- 
ency to  spontaneous  cure.  Left  to  themselves,  they  either  die  or 
become  permanently  stunted  in  growth.  On  the  contrary,  if  taken  in 
hand  early,  the  disease  is  readily  amenable  to  treatment.  In  the  latter 
event  the  prospects  of  recovery  are  excellent,  and  under  favorable  con- 
ditions it  takes  place  as  a  rule  in  twelve  to  fifteen  da3's. 

Treatment. 

prophylaxis. 

Prophylaxis  should  be  carried  out  along  three  lines:  (1)  Separation 
of  the  sick  from  the  healthy  animals;  (2)  close  S(*rutiny  and  thorough 
disinfection  once  daily  for  five  days  of  the  mouths  and  nasal  passages 
of  those  animals  that  have  been  exposed  by  the  eruption  of  the  first 
teeth,  by  the  shedding  of  the  milk  teeth,  or  through  association  with 
affected  animals;  (8)  complete  disinfection  of  all   stalls,  sheds,  and 
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farrowing  pens  with  a  5  per  cent  solution  of  carbolic  acid  to  which 
has  been  added  sufficient  lime  to  make  the  disinfected  area  conspicuous. 
The  disease  appears  to  break  out  in  winter  and  holds  over  to  spring. 
It  is  conceivable  that  exposure  to  cold  might  so  disturb  the  normal 
circulation  of  the  oral  tissues  as  to  make  the  mucous  membrane  an 
excellent  location  for  the  development  of  the  causative  factor  of  the 
disease.  There  is  another  possibility,  however,  which  bears  on  the 
third  line  of  prophylaxis.  The  diphtheric  inflammation  of  the  vagina 
and  uterus  in  cows  is  caused  by  the  same  organism  that  induces 
necrotic  stomatitis.  Ellinger"  has  recently  pointed  out  the  almost 
constant  relation  of  such  attacks  to  previous  occurrences  of  foul-foot 
or  foot-rot  in  the  same  or  other  cattle  on  the  place.  In  all  likelihood, 
the  stalls  and  sheds  are  the  harborers,  in  such  cases,  of  this  germ. 
Wh}^  may  it  not  be  that  many  of  these  outbreaks  of  necrotic  stomatitis 
in  calves  have  some  relation  to  preceding  cases  of  the  alH)ve-mentioned 
diseases  and  the  greater  use  in  winter  of  stalls  and  sheds  harboring  the 
Bacillus  necrophorus;  and  in  pigs  to  the  fact  of  their  following  cattle 
affected  with  one  of  the  above  diseases? 

THEBAPEUT1C8. 

The  treatment  consists  almost  solely  in  careful  and  extensive  cleansing 
and  disinfection  of  the  mouth  and  other  affected  surfaces.  The  mucous 
membrane  of  the  mouth  should  be  copiously  irrigated  with  a  2  per  cent 
creolin  solution  in  warm  water.  This  should  be  performed  at  least 
twice  daily,  but  care  should  be  used  with  this  as  with  all  other  antisep- 
tics, to  prevent  swallowing  of  any  considerable  quantity  of  the  solution. 
Since  exposure  to  oxygen  kills  the  bacilli  one  need  have  no  fear  aJxjut 
disturbing  or  tearing  off  the  caseous  patches  or  necrotic  tissue  during 
irrigation.  The  irrigation  of  the  sores  should  be  followed  by  the 
application  with  a  brush  or  rag  on  a  stick  of  a  paste  made  with 
salicylic  acid  1  part  and  glycerin  10  parts;  or  the  affected  spots  may  be 
painted  with  Lugol's  solution  of  iodine  (iodine  1,  potassium  iodide  5, 
water  200).  Frequent  injections  into  the  mouth  of  a  1  per  cent  car- 
bolic-acid solution  make  an  excellent  treatment.  In  calves  the  inter- 
nal administration  of  2  grams  of  salicylic  acid  and  3  grams  of  chlorate 
of  potash  three  times  a  day  has  also  proved  ver}^  beneficial. 

A  very  simple  and  efficacious  method  of  treating  pigs  is  to  catch 
them  and  hold  their  heads  for  a  few  moments  in  a  solution  containing 
in  each  gallon  of  water  2  ounces  of  potassium  permanganate,  or  in  a 
solution  of  creolin  of  like  strength.  This  treatment  may  be  repeated 
twice  daily  for  six  days. 

If  the  predisposed  animals  are  sucking,  it  would  also  be  advisable*  to 
bathe  the  udder  and  teats  of  the  cows  or  sows  with  a  5  per  cent  >olu- 
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tion  of  carbolic  acid  in  order  to  prevent  infection  from  the  probabh" 
contaminated  manure  on  thene  parts.  In  animals  that  have  been 
weaned  it  will  be  necessarv  to  feed  soft,  nutritious  food,  such  as  whole 
milk,  bran  mashes,  ground  feed,  and  gruels,  and  to  keep  clean,  cool 
water  constantly  within  reach. 

Kelation  of  Animal  Diphtherias  to  Man. 

We  have  already  shown  that  the  cause  of  necrotic  stomatitis  and 
the  cause  of  human  diphtheria  are  entirely  distinct  microorganisms. 
We  have  also  shown  that  the  disease  process  in  necrotic  stomatitis 
of  animals  is  markedly  different  from  that  in  human  diphtheria.  A 
superficial  resemblance  in  the  local  manifestations  of  the  two  diseases 
and  a  total  misconception  of  the  cause  of  each  gave  rise  to  an  identity 
of  terms  which  is  confusing.  As  we  have  elsewhere  stated,  calf 
diphtheria  is  a  misnomer,  false  in  its  characterization  of  the  disease, 
and  misleading  in  its  effect  upon  the  mind  of  the  public.  The  same 
statement  holds  with  reference  to  so-called  chicken  diphtheria,  or 
roup,  and  similar  affections  in  avian  species.  Many  different  species 
of  the  mammifers  have  revealed  disease  processes  in  mouth  and  throat 
that  superficially  resemble  the  diphtheritic  process  in  man,  but  the 
weight  of  evidence  at  the  present  time  goes  to  show  that  the  patho- 
logical alteration  in  many  of  these  cases  is  not  identical  with  that  in 
human  diphtheria.  However,  satisfactory  proof  has  been  offered  of 
the  recovery  of  the  l:)acillus  of  diphtheria  from  a  few  isolated  cases, 
especially  in  the  cat,  horse,  and  dog.  At  this  point  we  would  remind 
the  reader  that  in  the  human  famil}^  diseases  of  the  mouth,  throat, 
and  upper  air  passages  frequently  arise  which  closely  simulate  diph 
theria,  giving  rise  to  almost  identical  clinical  manifestations,  but 
which  upon  bacteriological  examination  fail  to  yield  the  Klebs-Lofller 
bacillus,  thus  proving  them  to  be  distinct  from  diphtheria.  In  view 
of  the  apparent  resemblance  between  the  true  and  false  diphtherias  of 
man  and  animals,  and  because  the  former  disease  appears  to  be  inter- 
communicable  between  man  and  animals,  we  urge  upon  the  reader  the 
isolation  of  all  animals,  particularly  pets,  affected  with  mouth  and 
throat  diseases,  and  the  most  punctilious  observance  of  all  details  of 
sanitary  precautions. 

Disposition  of  Meat  of  Affected  Carcasses. 

If  necrotic  stomatitis  were  transmissible  to  man,  the  germicidal 
action  of  cooking  might  be  counted  on  to  obviate  such  danger.  Proof 
that  necrotic  stomatitis  is  not  transmissible  to  man  does  not  demon- 
strate that  the  meat  of  animals  so  affected  is  fit  for  food.  Other  fac- 
tors enter  into  this  question  of  the  edibility  of  such  meat.     The  disease 
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may  be  regarded  as  at  the  first  a  local  affection.  Now  it  is  manifest 
that  those  portions  of  the  animal  bod}'  affected  with  caseonecrotic 
patches  should  be  condemned  for  food.  The  remaining  portions  of 
the  carcass,  however,  if  in  a  good  state  of  nutrition,  might  be  placed 
on  the  market. 

On  the  other  hand,  should  the  disease  have  progressed  beyond  the 
condition  of  localization  to  a  condition  of  toxinemia,  which  would  be 
evidenced  by  emaciation,  enlargement  and  discoloration  of  the  Ij'mph 
nodes,  and  cloudy  swelling  of  the  liver,  the  carcass  should  be  rejected 
as  both  innutritious  and  noxious. 

Conclusion. 

We  may  note  that  in  necrotic  stomatitis  of  animals  we  have  to  do 
with  an  acute,  infectious  inflammation  of  the  mouth  and  upper  air 
passages,  of  widespread  occurrence  both  geographically  and  zoologic- 
ally, caused  by  the  invasion  locally  of  a  thread  bacterium,  the 
BacHhta  7U'cTop/torm^  a  nonmotile,  polymorphic  anaerobe,  inhabiting 
normally  the  intestinal  tract  of  hogs  and,  in  all  probability,  of  herbiv- 
ora,  and  found  also  in  manure. 

The  disease  is  observed  most  frequently  in  calves  and  pigs,  and 
usually  in  connection  with  the  eruption  of  the  first  teeth,  although 
other  injuries  of  the  mucous  membranes  ma}*  be  the  starting  point. 
The  disease  process  is  a  clearly  defined  cheesy  degeneration  of  a  pro- 
gressive coagulation  necrosis  characterized  by  the  formation  of  ulcers 
and  caseonecrotic  patches,  and  manifesting  itself  clinically  by  saliva- 
tion, refusal  to  suck,  difficult  breathing,  and  rapid  emaciation.  The 
duration  of  the  disease  is  from  five  days  to  five  weeks,  these  animals, 
if  untreated,  dying  early  with  a  toxinemia.  Necrotic  stomatitis  is  not 
difficult  of  diagnosis  and  may  quite  easil}'  be  differentiated  from  other 
inflammations  of  the  mouth,  is  most  amenable  to  treatment,  and  hence 
offers  a  highly  favorable  prognosis.  The  exquisitely  infectious  nature 
of  the  cause  rendering  most  eas}'  the  rapid  development  of  an  enzootic, 
and  favoring  the  spread  of  other  forms  of  bacillary  necrosis,  some  of 
them  even  more  grave  than  necrotic  stomatitis,  lifts  the  disease  to  a 
high  place  in  agricultural  economics.  Evidence  is  not  at  hand  for 
pronouncing  it  transmissible  to  man,  and  it  is  absolutely  distinct  from 
human  diphtheria. 
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LETTER  OF  TRANSMIHAL. 


United  States  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
Wdshington^  D,  61,  January  li,^  1905. 

Sir:  I  have  the  honor  to  transmit  herewith  a  manuscript  entitled 
"  Information  concerning  the  milch  goats,"  by  George  Fayette  Thomp- 
son, M.  S. ,  editor  of  this  Bureau.  Since  the  publication  by  this  Depart- 
ment of  bulletins  on  the  subject  of  Angora  goats,  there  has  developed 
an  interest  in  milch  goats  which  has  increased  to  almost  a  public 
demand  for  a  publication  on  that  subject;  and  the  manuscript  trans- 
mitted herewith  is  designed  to  answer  the  questions  that  have  been 
received  by  this  Bureau  touching  the  various  phases  of  a  milch  goat 
industry.  The  author  makes  no  pretense  of  embodying  personal 
experiences  in  this  paper,  but  has  given  the  facts  and  opinions  as  they 
have  been  gleaned  from  European  writers  on  the  subject;  but  he 
believes  that  the  statements  contained  in  this  paper  are  the  more  val- 
uable because  of  having  been  measured  by  the  general  rules  that  gov- 
ern the  raising  of  Angora  goats  and  sheep. 

Acknowledgments  are  cheerfully  made  of  the  assistance  received 
from  owners  of  milch  goats  who  have  furnished  information  and  pho- 
tographs. 

I  recommend  that  this  manuscript  be  published  as  Bulletin  No.  68 
of  the  Bureau  of  Animal  Industry  series. 

Respectfully,  D.  E.  Salmon, 

Chief  of  Bureau. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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INFORMATION  CONCERNING  THE  MILCH  GOATS. 

By  George  Fayette  Thompson,  M.  S., 
Editor  of  the  Bureau  of  Animal  Industry, 

SOME  PRELIMINARY   REMARKS. 

In  these  days  the  American  people  are  not  only  willing  but  anxious 
apparently  to  take  up  the  work  of  any  line  of  inquiry  or  experimenta- 
tion that  will  add  in  any  particular  to  the  wealth  or  happiness  of  man- 
kind. Mere  sentiment  exerts  but  little  influence  in  such  matters. 
"Will  it  pay?"  is  the  chief  question  concerning  any  new  proposition, 
whether  it  be  the  establishment  of  an  animal  industry,  a  factory,  or  a 
college,  and  the  permanency  of  the  thing  proposed  depends  upon  an 
affirmative  .answer  to  this  question.  So  it  is  that  such  specialties  as 
the  raising  of  chickens,  ducks,  geese,  ostriches,  frogs,  etc.,  on  a  large 
scale  have  been  established. 

Notwithstanding  the  above  facts,  all  special  industries  like  those 
named  are  beset  with  ridicule  to  some  extent  and  are  thus  oftentimes 
unmistakably  hindered  in  their  progress.  Those  who  have  become 
interested  in  goats  have  expected  more  of  such  ridicule  than  they  have 
actually  received,  and  it  can  now  be  said  that  everj'body  is  the  friend 
of  the  Angora.  Probably  the  highest  compliment  that  was  paid  to 
the  author's  bulletin  on  the  Angora  goat  was  by  one  of  the  celebrated 
papers  devoted  to  humor,  in  these  words:  "The  only  funny  thing 
about  the  book  is  that  the  author  treats  the  subject  seriously."  The 
author  could  wish  for  no  higher  compliment  for  this  work  on  milch 
goats.  The  goat  has  been  the  friend  of  man  from  the  beginning  and 
it  can  not  be  spared  now  without  creating  a  deficiency  in  the  sum  of 
human  comfort  and  happiness. 

Since  it  has  become  evident  that  the  Angora  goat  industry  is  quite 
securely  established  throughout  the  country  generally,  many  people 
have  very  naturally  begun  to  consider  the  possibilities  of  another 
industry,  which  in  some  respects  is  closely  allied  to  it,  namely,  the 
milch  goat  industry;  and  the  Bureau  of  Animal  Industry  has  found  it 
necessary  to  gather  a  large  amount  of  data  in  order  to  answer  the 
numerous  questions  that  it  has  received  concerning  every  phase  of 
milch  goat  management.    These  requests  have  come  mainly  from  two 
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dasscH  of  our  citizens — those  who  were  reared  in  foreign  countries 
where  goat's  milk  was  very  largely  or  solely  used  and  those  who 
have  read  of  the  economy  of  goat  keeping  and  the  reported  value  of 
the  milk  for  children  and  sick  people.  The  second  class  includes 
many  physicians  who,  believing  in  the  hygienic  virtues  of  goat's  milk, 
would  like  to  see  goat  dairies  established  in  the  neighborhood  of  all 
large  cities,  so  that  a  constant  supply  of  the  milk  might  be  available 
at  all  times. 

Milch  goats  are  a  prominent  feature  of  the  live  stock  industry  of 
Europe,  especially  in  Switzerland,  Italy,  Germany,  Austria,  France, 
Norway,  and  Spain.  They  are  peculiarly  adapted  to  the  needs  of  the 
poorer  classes  of  those  countries,  and,  to  a  large  extent,  it  is  this 
adaptability  that  recommends  them  for  many  localities  in  the  United 
States.  This  is  so  because  milk,  which  is  food  and  drink  to  all  man- 
kind, is  furnished  by  the  goat  in  cheap  form,  because  for  most  pur- 
poses its  quality  is  superior  to  cow's  milk,  and  also  because  the  yield 
of  milk,  when  size  of  animal  and  amount  of  feed  are  concerned,  is 
much  greater  than  that  of  a  cow. 

The  number  of  goats  in  the  world  could  be  only  roughly  estimated, 
and  to  say  how  many  milch  goats  there  are  among  them  would  be  but 
a  guess.  German  writers  on  milch  goats  have  estimated  that  there 
were  about  3,000,000  goats  in  the  German  Empire  in  1892.  As  there 
was  an  increase  shown  for  every  decade  from  1873,  it  is  probable  that 
the  number  is  considerably  augmented  at  the  present  time. 

Dettweiler  (1892)  gives  some  statistics  regarding  the  milch  goat 
industry  of  Germany  which  are  interesting.  His  estimate  of  the 
annual  value  of  the  goat  business  is  as  follows: 

QoaU  and  goat  products  in  Germany  f  189S. 

Value  of  goats 50, 000, 000  marks  ($11, 900, 000) 

Value  of  milk  produced 150, 000, 000  marks  (  35, 700, 000) 

Value  of  kids  slaughtered 7, 500, 000  marks  (     1, 785, 000) 

Value  of  goats  slaughtered 6, 500, 000  marks  (     1, 547, 000) 

Total 214, 000, 000  marks  (  50,932,000) 

It  therefore  appears  that  the  milch  goat  industry  of  Germany  is 
worth  annually  about  $39,000,000,  after  the  value  of  foundation  flocks 
is  deducted.  It  is  indeed  a  business  of  no  small  importance,  and  for 
the  whole  of  Europe  the  total  value  must  certainly  reach  enormous 
proportions. 

It  is  officially  stated  that  the  production  of  goat's  milk  in  Switzer- 
land in  1901  was  19,875,000  gjillons.  At  an  estimated  value  of  10 
cents  per  quart,  this  equals  nearly  $8,000,000.  The  number  of  goats 
there  of  both  sexes  and  of  all  ages  for  that  year  was  354,534,  which 
was  135,000  more  than  the  number  of  sheep.     Although  Switzerland 


Digitized  by 


Google 


INFORMATION   CONCERNING   THE   MILCH   GOATS.  11 

is  peculiarl}'^  adapted  to  goat  raising,  we  should  remember  in  making 
comparisons  and  estimates  that  her  total  area  is  al)Out  16,000  square 
miles  only,  and  that  much  of  it  is  in  mountain  tops  entirely  unavail- 
able for  any  use.  Indiana  is  more  than  twice  as  large  as  Switzerland, 
and  Texas  has  an  area  more  than  sixteen  times  as  great.  All  this 
shows  that  the  goat  business  of  that  little  Republic  is  of  considerable 
importance,  yet  most  cyclopedias  and  gazetteers  mention  it  in  a  word 
only  or  not  at  all. 

PRESENT  SITUATION. 

The  present  situation  regarding  a  milch  goat  industry  in  the  United 
States  is  confined  largely  to  an  awakening  interest,  although  there  are 
now  some  communities  of  foreigners  where  a  considerable  number  of 
goats  are  kept  for  milk,  the  kids  being  fitted  for  slaughter.  This  is 
specially  true  of  Italian  colonies.  Besides,  correspondence  of  this 
Bureau  has  brought  to  light  the  fact  that  occasionally  in  isolated 
places  the  common  American  goat  has  for  some  time  been  kept  in 
very  small  numbers  for  milk  production.  The  matter  has  been  given 
no  publicity,  yet  the  goats  have  apparently  fulfilled  all  expectations. 
For  instance,  A.  M.  Evans,  Lonaconing,  Md.,  mentions  a  few  goats 
in  his  possession  which,  when  first  in  milk,  yield  2  quarts  each  per 
day.  The  foundation  of  his  flock  was  gathered  together  in  Allegany 
County  several  years  ago  by  a  gentleman  upon  the  advice  of  a  physi- 
cian who  recommended  the  use  of  goat's  milk  for  an  invalid  in  the 
family.  The  goats  increased  in  number  and  became  quite  well  known 
in  that  county,  but  they  were  attacked  by  ridicule,  which  proved 
almost  fatal  to  the  enterprise,  and  very  few  animals  remain  at  this 
time.  In  another  recent  letter  of  inquiry  about  sheep  in  New  Jersey, 
the  facts  came  to  light  that  there  are  about  500  goats  kept  by  the 
Italian  colony  at  Palisades  Park,  N.  J.,  and  that  a  good  revenue  is 
derived  from  the  milk,  butter,  and  kids.  In  all  probability  we  shall 
hear  of  several  other  such  instances,  especially  in  the  Southern  States, 
where  there  may  be  a  few  goats  only  in  a  place. 

In  discussing  the  situation  as  it  is  at  this  time,  it  seems  proper  to  men- 
tion here  the  efforts  made  by  Mrs.  Edward  Roby,  of  Chicago,  to  bring 
together  as  many  as  possible  of  the  best  American  milkers  and  to 
establish  a  flock  that  shall  transmit  the  milk  characteristics  to  their 
progeny;  in  short,  she  is  seeking  to  develop  an  American  milch  goat. 
Her  purpose  is  philanthropic,  and  is  carried  out  by  furnishing  these 
goats  at  low  rates  and  on  easy  terms,  if  necessary,  to  the  heads  of 
such  households  as  are  most  in  need  of  them,  in  order  that  the  children 
may  be  better  nourished  and  be  relieved  largely  from  the  danger  of 
disease  that  lurks  in  much  of  the  cow's  milk  that  finds  its  way  to  such 
households.  Persons  living  in  the  suburbs  who  obtain  one  or  two  of 
these  goats  usually  have  a  lot  large  enough  for  the  animals  and  can 
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provide  feed  for  them.  This  should  insure  more  and  better  milk  than 
that  from  cows  which  they  have  been  in  the  habit  of  using,  and  they 
are  at  the  same  time  enabled  to  save  a  considerable  sum  on  the  gro- 
cery bill. 

Mention  will  be  made  elsewhere  of  the  purebred  milch  goats  that 
have  l>een  imix)rted  into  the  United  States.  These  purebred  animals 
are  all  fi'om  Switzerland  and,  with  one  exception,  were  imported  in 
April,  1904.  They  are  located  in  Ohio,  Maryland,  New  Jersey,  New 
York,  and  Massachusetts,  but  it  will  be  several  years  before  their 
influence  is  widely  felt. 

ECONOMY  OF  GOAT  KEEPING. 

So  far  as  we  can  apply  the  leading  features  of  the  milch  goat  indus- 
try of  Europe  to  the  conditions  prevailing  in  the  United  States,  it  CAn 
be  said  that  the  goat  is  needed  by  the  poor  man  who  can  not  aflford  to 
keep  a  cow,  and  by  those  people  especially  who  live  in  the  suburbs  of 
the  large  cities  and  those  who  work  in  the  mining  districts.  Dairies 
should  also  be  conducted  according  to  approved  modern  methods,  so 
that  a  constant  supply  of  milk  may  be  had  for  sick  people  and  for 
children  whose  mothers  do  not  properly  nourish  them.  These  are 
matters  of  such  importance  that  German  writers,  referring  to  the 
industry  in  their  own  country,  say  that  the  milch  goat  in  ita  later 
development  has  done  great  service  to  the  state,  in  that  it  supplies  a 
want  which  before  caused  great  unrest  among  the  peasantry. 

In  Germany  the  goat  plays  the  part  in  the  households  of  poorer 
people,  especially  of  the  day  laborers,  that  the  cow  does  in  the  house- 
holds of  the  w  ell-to-do  classes.  Hoffmann  says  that  the  proportion  of 
households  in  Germany  that  keep  goats  is  75  per  cent,  and  that  the 
keeping  is  not  confined  to  the  poorer  people,  but  that  the  prosperous 
middle  classes  consider  the  goat  of  advantage  to  them  also. 

It  furnishes  to  its  owner,  without  doubt,  tlie  l^eet  milk  for  nourishing  infants,  for 
the  household,  for  the  cooking  of  food,  and  for  coffee,  l^esides  butter  and  cheese. 
When  one  considers  that  it  very  often  depends  solely  on  the  milk  production  of  the 
goat  vrhether  the  nutrition  of  the  child  and  the  whole  family  is  bad  or  good,  and  the 
nutrition  from  infancy  on  has  a  bearing  on  the  ability  to  perform  a  greater  or  a 
comparatively  small  amount  of  work  in  later  life,  then  one  will  believe  me  when 
I  say  tliat  the  goat  is  in  a  position  to  wield  a  great  influence  in  sustaining  life. — 
iMtweiler. 

Petersen,  with  the  peasantry  of  Germany  in  mind,  sums  up  the 
worth  of  the  goat  in  this  manner: 

(1)  The  possibility  of  procuring  a  goat  is  generally  within  the  i-each  of  the  poorest 
families;  (2)  the  risk  and  the  insurance  premium  are  disproportionately  much  less  in 
the  case  of  the  goat;  (3)  the  goat  utilizes  its  food  better  than  the  cow,  and  gives  con- 
siderably more  milk  in  proportion  to  its  lx)dy  w^nght;  (4)  the  goat  is  satisfied  with 
little  feed,  and  with  feed  of  any  sort,  which  is  to  be  had  at  much  less  cost;  (5)  by 
keeping  two  goats  instead  of  a  cow,  the  family  of  the  workingman  may  be  provided 
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during  the  entire  year  with  milk  by  the  proper  regulation  of  the  time  of  the  birth  of 
the  kid;  (6)  the  goat  gives  a  more  wholesome  milk  than  the  cow  and  the  milk  is 
richer  in  fats. 

As  to  the  question  of  human  nourishment,  the  goat  occupies  an  important  position. 
It  yields  a  wholesome  nourishment  for  the  family,  serves  as  a  useful  and  agreeable 
occupation  for  wife  and  children,  and  awakens  in  its  owner  a  desire  for  industry  and 
a  spirit  of  frugality.  So  long  as  the  workingman  is  happy  in  the  possession  of  a 
business,  has  a  small  bit  of  ground  to  call  his  own,  and  has  a  profitable  domestic 
animal,  just  so  long  will  he  be  an  opponent  of  social  strife;  a  careful  provider  for  his 
family,  and  an  adherent  of  some  recognized  creed. — HUpert. 

In  Saxony  the  goat  plays  an  important  r61e  as  the  source  of  the  milk  of  the  house- 
hold; likewise  that  the  homes  that  are  here  under  consideration  belong  to  that  class 
of  people  who  are  without  much  means.  Especially  in  the  industrial  districts  of  the 
mountains,  with  a  preponderance  of  the  smaller  manufactories,  the  goat  is  the  sup- 
porter of  the  family — in  a  broad  sense,  of  the  people  among  which  it  finds  its  mani- 
fold uses.  In  this  way  it  comes  about  that  goat's  milk  is  such  a  universally  estab- 
lished food  material,  and  one  of  which  the  people  have  become  so  fond,  that  they  will 
pay  the  same  price  (or  in  many  places  even  a  pfennig  higher  price)  for  it  than  for  cow's 
milk,  which  latter  serves  to  help  out  when  there  is  a  scarcity  of  goat's  milk.  The 
reason  for  this  may  be  found  in  the  higher  nutritive  value  of  goat's  milk,  and  the 
assertion  is  often  made  here  that  anyone  who  has  become  accustomed  to  the  use  of 
goat's  milk  for  coffee  feels  it  a  degradation  if  he  is  compelled  to  be  content  with  cow's 
milk  in  its  stead,  which  is  not  so  pleasant  to  the  taste  and  is  poorer  in  fat  than  goat's 
milk.  But  the  goat  is  beginning  to  rise  in  prominence  and  gain  in  numbers  in 
highly  developed  thickly  settled  districts  where  the  i^eople  are  more  prosperous. — 
DettweUer. 

We  had  a  terrible  season  last  year  and  most  of  us  lost  heavily  hi  sheep,  but  the 
goats  kept  us  going  on  their  milk  all  the  time;  and  it  was  in  that  dry  time  that  I 
overcame  my  prejudice  and  ate  and  relished  goat  meat,  or,  as  you  would  call  it, 
venison.  The  goats  served  us  well  until  the  rains  came.  1  have  just  asked  my  girls 
about  the  flock,  and  they  tell  me  they  milk  eighteen  nannies  and  make  from  4  to 
5  pounds  of  butter  weekly  from  them  and  have,  besides,  an  abundance  of  milk  for 
our  household  of  seven  and  a  hired  man. — /.  R.  Omholm^  Queensland,  Aiistrcdia, 

Such  remarks  as  the  above  might  be  copied  by  the  score  f ron)  for- 
eign books  and  journals,  but  those  given  arc  sufBcient  to  show  the 
conditions  under  which  the  goats  are  kept  and  that  some  of  those  con- 
ditions obtain  in  the  United  States  and  are  responsible  for  the  growing 
interest  in  milch  goats.  It  will  no  doubt  occur  with  this  new  industry, 
as  it  has  occurred  with  others  at  the  beginning,  that  man}'  will  enter 
it  who  will  become  overenthusiastic  from  a  little  success,  while  others, 
expecting  much,  will  condemn  all  because  of  a  little  success  only. 
Neither  of  these  classes  will  be  helpful  to  the  industry.  If  a  milch 
goat  industry  is  to  succeed  in  this  country,  it  must  be  upon  rational 
lines. 

CLIMATE  AND  SOIL. 

The  climate  suitable  for  milch  goats  is  as  varied  as  the  breeds  of  the 
animals  themselves.  It  would  not  be  safe,  in  the  absence  of  actual 
experience,  to  say  that  the  long-haired  goats  are  best  suited  to  the 
colder  climates  and  the  short-haired  ones  suitable  for  the  warmer 
climates  only;  for  in  Switzerland,  Germany,  France,  Italy,  Spain,  and 
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Malta  there  are  found  both  kinds,  while  in  Syria,  where  there  are 
extremes  of  temperature  (from  almost  perpetual  snow  on  Mount 
Hermon  to  tropical  heat  at  Joppa  and  the  Dead  Sea),  the  goats  are  of 
the  long-haired  variety.     The  goats  of  Egypt,  too,  are  long  haired. 

However,  notwithstanding  the  above  facts,  experience  with  goats 
in  the  United  States  shows  that  the  short-haired  variety  will  suf- 
fer with  cold  if  no  protection  is  provided.  The  long-haired  ones 
in  the  cold  climates  of  the  Northern  States  are  almost  entirely  of 
the  Angora  breed,  and  these  appear  to  thrive  better  in  such  climates 
than  in  the  warmer  climates  of  the  South.  Practically  all  of  our  long- 
haired goats  not  of  the  Angoiu  breed  are  in  the  Southwest,  where  the 
climate  is  usually  very  warm,  having  sometime  come  over  the  border 
line  from  Mexico.  So  we  find  shoi-t-haired  goats  in  the  North,  where 
the  climate  in  winter  is  unpropitious,  and  long-haired  ones  in  the 
South,  where  the  long  hair  is  not  necessary  to  protect  them  from  the 
cold. 

In  all  probability  it  will  be  found  by  experience  that  the  long-haired 
milch  goats  will  thrive  in  all  parts  of  the  United  States  if  proper  care 
is  given  them,  and  that  most  of  the  short-haired  varieties  will  also  do 
as  well;  but  the  matter  of  care  is  of  prime  importance,  and  goats 
should  receive  the  same  rational  treatment  that  dairy  cows  get. 

All  goats  are  alike  in  their  aversion  for  cold  rains  and  sleet  storms, 
which  are  detrimental  in  large  degree,  and  these  conditions,  where  they 
recur  often,  must  be  considered  as  drawbacks.  Goats  do  not  like  rain 
at  any  time,  but  in  the  warm  season  they  are  not  injured  by  it. 

The  ideal  locality  for  goats  is  one  that  is  high  and  rocky,  with  an 
abundance  of  .vegetation  upon  which  they  may  graze  and  browse,  but 
such  a  high  location  is  not  essential.  If  the  air  is  quite  dry,  this  makes 
it  all  the  better.  The  animals  do  well  on  level  land,  provided  it  is  not 
swampy  and  is  well  drained.  Soil  composed  principally  of  stiff  clay,  so 
that  the  surface  water  can  not  rapidly  percolate  away,  should  be 
avoided  as  an  exclusive  pasture  for  goats.  However,  if  the  animals 
can  have  access  to  such  land  with  a  free  run  to  higher  and  drier  soil, 
it  will  not  prove  altogether  objectionable.  They  will  feed  largely  upon 
the  wet  land,  but  will  seek  the  higher  parts  for  rest  and  to  sleep  at 
night.  If  given  such  a  pasture  their  feet  should  frequently  be  exam- 
ined for  evidences  of  foot-rot.  Wet  soil  is  more  conducive  to  a  rapid 
growth  of  the  hoofs,  which  should  be  kept  trimmed.  This  trimming 
is  done  by  natural  methods  where  the  goats  have  access  to  pastures 
containing  rocks  and  gravel. 

A   CONSIDERATION   OF  THE  MILK. 

Foreign  writers  almost  unanimously  agree  in  their  claims  as  to  the 
value  of  goat's  milk  for  invalids,  for  children,  and  for  cookery.  Some 
of  them  regard  it  as  most  beneficial  when  taken  medicinally  for  certain 
diseases  and  ailments.     The  claim  is  generally  made  that  it  is  absolutely 
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free  at  all  times  from  the  germs  of  tuberculosis ;  but  this  is  a  matter 
which  will  be  discussed  under  another  he>ad,  since  it  concerns  the 
animal  itself  as  well  as  the  milk. 

There  is  a  considerable  number  of  sanitariums  in  France  and  Switzer- 
land where  goat's  milk  is  advertised  as  a  prominent  feature  of  treat- 
ment. In  these  places  this  milk  is  the  principal  kind  used  in  the  cook- 
ing, and  the  patients  are  encouraged  to  drink  as  much  of  it  raw  as  they 
can.  The  reports  that  come  from  such  institutions  are  very  flattering 
to  the  medicinal  worth  of  goat's  milk,  yet,  in  order  that  too  much 
reliance  may  not  be  placed  upon  this  milk  generally,  it  should  be 
remembered  that  the  animals  in  those  mountainous  localities  must 
themselves  surely  be  in  most  excellent  health,  having,  as  they  do,  the 
purest  of  air,  feed,  and  water ;  and  the  patients,  too,  are  no  doubt 
greatly  benefited  by  the  same  pure  air  and  water. 

The  milk  is  specially  recommended  for  infants  because  of  its  simi- 
larity in  composition  to  the  mother's  milk ;  and  the  literature  is  full 
of  instances  of  success  attending  the  use  of  the  milk  with  children  that, 
previous  to  its  use,  were  rapidly  wasting  away.  The  writer  has  in 
mind  several  specific  instances  of  the  same  character  which  have 
occurred  in  the  United  States.  The  Milch-Zeitung  says,  however,  that 
5i:c£:t  authors  who  are  assured  of  the  complete  digestibility  of  goat's 
milk,  and  who  recommend  its  use  above  all  others,  base  their  opinions 
on  results  obtained  from  feeding  children  several  months  old.  It  is 
pointed  out  that  the  digestibility  of  goat's  milk  depends  largely  upon 
the  action  of  the  salivary^  glands,  and  that  these  glands  in  infants  pro- 
duce very  little,  if  any,  saliva  previous  to  the  cutting  of  their  teeth. 
Whatever  there  may  be  in  this  contention  it«  discussion  will  be  left  to 
the  medical  fraternity  for  experimentation.  There  can  hardly  be  a 
doubt,  however,  as  to  the  wholesomeness  of  the  milk  for  children,  the 
term  being  used  in  a  general  sense. 

It  is  interesting  to  note  here  that  of  all  domestic  animals  the  goat 
is  probably  the  best  foster  mother.  She  will  readily  adopt  infants, 
calves,  lambs,  colts,  or  pigs.  In  some  countries  infants  take  the  milk 
direct  from  the  udder,  and  for  this  purpose  the  goat  willingly  enters 
the  house,  says  B.  R.  Haddrup,  and  seeks  the  infant  on  the  bed. 
Haddrup  also  says  that  the  goats  conceive  a  liking  for  the  life  which 
they  nourish,  "since  they  conduct  themselves  with  extraordinary  will- 
ingness toward  the  one  who  takes  their  milk  in  the  matter  of  gratify- 
ing the  whims  of  the  suckling  or  of  the  person  who  milks  them." 
With  lambs  they  will  lie  down  entirely  when  these  can  not  reach  the 
teats. 

Below  are  quoted  some  opinions  from  writers  upon  the  subject 
regarding  the  use  of  goat's  milk: 

Apart  from  its  medicinal  qualities,  however,  goat's  milk  is,  for  domestic  purposes 
alone,  far  superior  to  the  ordinary  milk  supplied  by  dairymen,  as  all  who  have  tried 
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it  can  testify.  Boiled  and  used  with  coffee  it  is  delicious,  giving  the  latter  a  rich, 
creamy  api)earance,  while  a  few  drops  in  a  cup  of  tea  are  more  than  equivalent  to  a 
'teaHpoonful  of  cow's  milk.  When  used  in  cakes  and  puddings  its  superiority  is 
quickly  apparent,  both  to  the  sight  and  taste,  imparting  a  rich  yellow  color  to  these 
articles  when  cooked,  and  thereby  acting  economically  by  lessening  the  requisite 
number  of  eggs.  Its  only  disadvantage  for  cooking  purposes  is  its  liability  to  curdle, 
which  it  is  very  apt  to  do  if  used  rather  old.  It  bears  diluting  well,  and  even  when 
mixed  in  the  proportion  of  half  and  half  is  by  no  means  "sky  blue." — Pegler, 

Invalids  for  whom  a  milk  diet  is  prescribed  will  find  goats  by  far  the  best  source 
of  supply,  as,  I)e8ide8  being  better  in  feeding  power,  goafs  milk  is  very  much  easier 
of  digestion  than  that  of  the  cow,  the  reason  being  probably  the  extreme  minuteness 
of  the  fat  particles.  For  this  reason,  also,  the  cream  does  not  rise  so  rapidly,  and 
thus  the  milk  contains  almost  the  same  amount  throughout  the  day,  a  peculiarity 
which,  while  it  is  a  disadvantage  where  the  making  of  butter  is  the  object  in  view, 
is  of  great  advantage  in  cases  where  it  is  desired  to  use  the  milk  in  its  natural  state. 
Cream  rises  most  rapidly  in  the  first  few  hours  that  milk  is  kept;  hence,  in  feeding 
an  infant  or  invalid  upon  cow's  milk,  it  will  be  seen  that  the  cream  will  be  in 
greater  proportion  at  the  beginning  of  the  day,  and  the  food  approximate  more  to 
skimmilk  as  the  day  advances— a  variation  that  may  be  quite  enough  to  derange  an 
infant's  digestive  organs. — Hook, 

It  would  seem  that  goat's  milk,  which  has  for  so  long  a  time  been  rejected  on 
account  of  its  odor  and  composition,  is  about  to  be  used  much  more  extensively. 
Doctor  Marfan  has  shown  that  in  fresh  milk  there  are  certain  zymoses  which  are 
de.stroye<l  by  heat.  The  goat's  milk  does  not  contain  any  more  casein  than  woman's 
milk,  and  according  to  Crepin's  analypis  the  amount  of  casein  and  butter  is  about 
the  same  as  in  human  milk.  Doctor  Boisi^ard,  obstetrician  of  the  Paris  hospitals,  pub- 
lished last  year  a  report  on  the  results  given  by  the  use  of  goat's  milk,  and  the  latter 
were  favorable.  There  is  a  special  establishment  in  Paris  where  goats  from  the 
French  and  Swips  Alps  are  kept.  The  greatest  cleanliness  is  observed,  the  jugs  being 
washed  in  boiled  water  at  milking  time;  the  milkmen  are  obliged  to  wash  their 
hands  with  soap;  and  the  bottles  and  milk  cans  are  sterilized  by  being  boiled  in  a 
solution  of  carbonate  of  sodium.  It  is  a  well-known  fact  that  the  goat  does 
not  readily  contract  tuberculosis,  and  this,  of  course,  is  a  guaranty  of  some 
importance. — The  Medical  Timeify  May,  1902;  Modern  Mediciney  JuLy,  1902. 

Goat's  milk  has  the  advantage  over  cow's  milk  of  being  free  from  tubercle  bacilli, 
and  can  be  taken  quite  fresh.  Contrary  to  general  opinion,  the  taste  is  not  disagree- 
able if  the  animals  are  properly  selected  and  properly  kept,  l>eing  considered  of  a 
more  delicate  flavor  than  cow's  milk.  The  quantity  of  fats,  casein,  and  salt  varies 
greatly  in  the  different  varietii^H  of  goat.  For  infants  and  dysjwptics  the  weaker 
milk  may  be  chosen,  while  the  stronger  answers  better  for  debilitated  subjects. — 
Par'm  Journal  of  Medicine. 

Goat's  milk  is  said  by  physicians  here  to  be  freer  from  the  tubercles  [germs]  and 
more  nourishing  than  any  other  milk,  and  hence  is  often  prescril)ed  for  patients 
with  a  consumptive  tendency.  I  am  told  that,  except  for  the  above-mentione<l 
qualities,  goat's  milk  is  of  no  greater  value  than  the  milk  of  the  cow.  In  fact,  it  is 
stated  that  the  latter,  when  lK>iled,  is  quite  as  good  as  the  milk  of  the  goat;  but, 
inasmuch  as  many  persons  dislike  boiled  milk,  fresh  goat's  milk  is  prescribed  in- 
stead. In  French  Switzcriaiul — at  I^ausanne,  V^evy,  and  other  places — boys  go  from 
house  to  house  with  a  half  dozen  goats,  supplying  milk  as  it  is  called  for  by  milking 
the  animals  on  the  premises.  *  *  *  The  Canton  of  Appenzell,  in  northeastern 
Switzerland,  is  particularly  note<l  for  "Kurorte,"  whence  is  disi)ensed  the  milk  of 
the  cow  and  the  goat. — Consxd-Hencral  Irving  B.  Rich  man  j  in  Consular  Report^  1898, 
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CHARACTKRISTIC18  QV  GOAT's   MILK. 

Besides  the  matters  of  flavor  and  odor,  which  are  discussed  elsewhere, 
the  leading  characteristic  of  goat's  milk  is  the  small  size  of  the  fat 
globules.  These  are  so  small,  according  to  Voelcker,  that  hardly  any 
cream  rises  on  allowing  the  milk  to  stand  at  rest  for  twelve  hours  or 
longer.  Referring  to  certain  tests,  he  said:  ' '  One  of  the  samples  threw 
up  scarcely  1  per  cent  of  cream  and  two  others  none  at  all  on  standing 
for  twenty-four  hours."  This  condition  of  the  milk  makes  the  ordinary 
method  of  separating  the  cream  impracticable. 

As  to  the  keeping  quality  of  goat's  milk,  Pegler  says  it  is  not  equal 
to  that  of  cow's  milk,  but  some  tests  in  the  United  States  within  the 
past  year  showed  that  there  was  no  more  difficulty  connected  with  the 
keeping  of  goat's  milk  than  that  of  cow's  milk.  There  seems  to  be  no 
reason  why  there  should  be  anything  inherent  in  this  milk  that 
would  tend  to  cause  it  to  ''change"  sooner  than  cow's  milk;  and  exper- 
iments will  probably  show  that  the  keeping  quality  of  the  milk  of 
goats,  as  well  as  that  of  cows,  depends  not  upon  any  inherent  charac- 
teristic of  the  milk,  but  upon  the  cleanliness  exercised  in  drawing  it 
and  caring  for  it. 

The  color  of  the  milk  is  nearly  always  pure  white.  When  a  doe  is 
"fresh,"  or  has  but  re(5ently  kidded,  there  are  rare  instances  when 
the  milk  is  tinged  slightly  with  a  yellow  color. 

YIELD  OF    MILK. 

The  first  question  that  most  people  ask  concerning  this  industry  is, 
"How  much  milk  will  a  goat  give?"  A  moment's  reflection  is  suffi- 
cient to  convince  one  that  this  question  can  not  be  given  a  definite 
answer.  Such  matters  as  the  healthful  ness  of  the  animals,  the  char- 
acter of  feed,  the  regularity  of  feeding,  the  kind  of  breed,  the  age  of 
the  animal,  etc.,  have  an  important  bearing  upon  the  quantity  of  milk 
produced. 

A  doe  that  yields  less  than  a  quart  a  day  is  not  considered  a  good 
milker;  if  she  yields  2  quarts  a  day  she  may  be  regarded  as  profitable, 
provided  lactation  may  be  maintained  six  or  seven  months.  Pegler 
says  that  a  doe  yielding  3  pints  a  day  with  her  first  kid  "need  not  be 
set  aside  as  an  indifferent  animal,  as  she  will,  in  all  probability^  give 
twice  that  quantity  on  subsequent  occasions."  The  German  literature 
is  full  of  instances  of  goats  that  yield  4  and  5  quarts  per  day,  and  it 
appears  that  the  average  in  Germany  and  Switzerland  must  be  not  far 
from  3  quarts.  Indeed  it  is  stated  by  Gennan  writers  that  many  goats 
yield  ten  times  their  body  weight  of  milk  annually,  and  exceptional 
animals  as  much  as  eighteen  times  their  weight. 

In  ite  form  the  goat  exhibits,  as  it  were,  the  complete  tyjKi  of  a  milch  animal,  and 
by  demonstration  gives  annually  ten  to  sixteen  times  its  own  weight  in  milk,  and 
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considerably  more  even,  whereas  in  the  case  of  the  cow  we  must  be  well  satisfied 
with  five  times  its  weight.— /V^tw'w. 

.  The  milk  reaches  ordinarily  ten  to  twelve  tinu»s  the  body  weight,  exceptionally 
eighteen  times  this  weight,  in  each  year.  In  the  case  of  very  good  goats,  from  4  to 
5  liters"  can  l)e  produced  for  each  kilogram  of  Imdy  weight,  or,  at  the  least  estimate, 
double  what  a  goo<l  milch  cow  can  show  for  each  kilogram  of  her  weight. — Zum. 

If  we  take  the  live  weight  of  a  goat  at  80  kilograms  (()6  pounds)  and  the  annual 
yield  of  milk  at  only  300  kilograms  (660  jwunds),  it  will  api)ear  that  goats  yield  in 
milk  in  one  year  ten  times  their  live  weight.  Animals  with  large  milk-yielding 
capacities  can,  if  well  fed,  yield  annually  800  kilograms  (1,760  pounds),  or  even 
more. — Fleifichmann, 

Petersen  states  that  one  Langensalzaer  goat  gave  1,8(X)  liters  in  one 
year,  and  that  this  breed  has  been  known  to  give  a  maximum  daily 
yield  of  10  liters. 

As  suggested  in  the  first  paragraph  on  this  subject,  the  matter  of 
quantity"  depends  much  upon  the  breed.  Probably  the  heaviest  milker 
of  all  the  breeds  is  the  Nubian,  which  is  not  adapted  to  most  parts  of 
the  United  States.  This  breed  yields  from  5  to  12  liters  per  day.  The 
Swiss  breeds  often  yield  4  liters  per  day.  Dettweiler  publishes  the 
annual  yield  of  twenty-four  goats  in  the  vicinity  of  Altenburg,  Geising, 
and  Lauenstein,  as  follows: 

Liters. 

9  gave 600  to     700 

7gave 700to     800 

4  gave 800  to     900 

1  gave 900.to  1,000 

3  gave  over 1, 000 

Ten  animals  in  the  city  of  Sebnitz  were  also  reported  upon,  and 
their  annual  yield  was  as  here  shown: 

Liters. 

2  gave 600  to     700 

2  gave 700  to     800 

3  gave 800to     900 

1  gave 900  to  1 ,  000 

1  gave 1, 100  to  1, 200 

1  gave  over 1, 200 

It  should  be  stated  in  connection  with  the  above  results  that  these 
goats  were  not  purebred  animals,  but  they  had  been  bred  from  selected 
parents,  which  is  true  of  most  of  the  goats  of  Germany.  This  may 
indicate  a  policy  for  us  to  pursue  in  this  country,  where  we  are  not  so 
fortunate  as  to  have  many  purebred  animals;  the  two  instances  men- 
tioned below,  while  no  doubt  very  rare  cjises,  nevertheless  show  the 
possibilities  in  this  line. 

Col.  I.  Washington  Watts,  of  South  Carolina,  crossed  an  Angora 
buck  upon  a  connnon  doe,  and  thus  produced  a  doe  that  gave  ''4  quarts 
of  as  good  milk  as  any  cow  on  n\y  plantation."     Elsewhere  is  shown 

«  A  liter  eciuals,  approximately,  l.^  quarts,  the  decimal  e(juivalent  l^eiug  1.05668. 
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a  picture  of  Watita  (pi.  1,  figs.  1  and  2),  an  American  milch  goat. 
According  to  her  owner,  ''when  fresh  she  was  milked  three  times  a 
day  and  gave  almost  a  gallon  of  milk  per  day  of  very  good  quality." 
The  quotations  given  above  are  from  authors  who  write  of  the  best 
breeds  of  goats  in  countries  where  they  have  done  well  for  scores  of 
years;  but  while  every  condition  in  the  United  States  seems  to  be  fav- 
orable to  the  milch  goat  industry,  it  is  possible  that  some  difficulties 
may  be  encountered.  In  England,  for  instance,  the  climate  is  not  so 
well  adapted  to  goat  keeping  as  that  of  other  European  countries,  and 
some  breeds,  indeed,  can  not  exist  there.  One  of  the  results  in  Eng- 
land is  the  reduced  yield  of  milk.  Pegler's  statement  below  is  doubtless 
based  upon  this  fact: 

I  have  received  positive  abearance  of  full  4  quarts  having  been  reached,  but,  as  I 
never  myself  saw  a  goat  that  gave  a  gallon  per  day,  I  can  not  vouch  for  the  accuracy 
of  the  statement.  The  largest  quantity  I  ever  obtained  myself  was  3|  quarts,  accii- 
raleli/  meamtred,  the  milking  being  performe<l  thrice  daily,  and  with  the  utmost  regu- 
larity. I  should  stat«,  however,  that  special  feeding  had  to  lye  adopted  to  keep  up 
this  yield,  the  animal  being  naturally  a  voracious  eater,  and  with  an  extraordinary 
fondness  for  water. — Pegler. 

Several  of  the  quotations  given  under  this  head  refer  to  the  body 
weights  of  the  goats,  and  the  question  will  arise  as  to  the  weights  of 
the  different  breeds.  Wherever  reliable  information  has  been  available 
on  this  matter  it  has  been  included  in  the  description  of  the  breeds; 
but  it  is  a  matter  of  regret  that  the  average  weights  of  a  very  few  only 
of  the  breeds  are  to  be  found. 

COMPOSITION   OF  THE   MILK. 

It  is  not  probable  that  any  two  analyses  of  the  milk  of  an^'^  breed 
would  agree;  indeed,  analyses  of  the  milk  from  one  animal  taken  at 
different  times  of  the  day  seldom  agree  exactly.  The  ingredients  of 
milk  are  influenced  b^'^  the  breed,  by  the  kind  of  feed  consumed,  by  the 
time  of  day  when  the  milk  is  drawn,  by  the  particular  part  of  the 
milk — whether  the  first  or  the  last  part — and  by  other  minor  causes. 
Therefore  any  analysis  must  serve  only  in  a  general  wa^'^  to  show  what 
the  proportionate  ingredients  may  be. 

ComjmsHion  of  goat* s  and  coup's  milk. 
[(EHterreichlsches  landwirtschaftliches  Wochenblatt.J 


Element. 


Goat's 
milk. 


Cow's 

milk. 


Water 

Per  cent. 
85.6 
.7 
3.5 
1.3 
4.0 
4.3 

Per  cent. 
87  5 

Drv  substance 

Casein 

3.5 
5 

Albumin ,  , 

Fat 

3  5 

Sugar 

4  3 
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FLAVOR   AND   ODOR  OF  THE   MILK. 

The  flavor  of  the  milk  of  the  goat  ia  affected,  as  is  the  milk  of  the 
cow,  by  the  chaiucter  of  feed  and  surroundings.  The  milch  goat  is 
generally  regarded  as  a  scavenger;  and  because  it  is  a  scavenger  and 
thus  able  to  secure  a  living  and  produce  milk  without  expense  to  its 
owner,  it  is  kept  in  foreign  countries  by  those  who  are  unable  to  pro- 
vide feed.  Most  of  the  milch  goats  of  Italy,  of  Malta,  and  of  the  Ori- 
ent subsist  in  this  way,  and  therefore  one  can  easily  understand  how 
the  notion  has  become  so  prevalent  that  all  goat's  milk  is  of  poor  flavor 
and  bad  odor. 

The  American  people  understand  fully  the  causes  that  produce  bad 
milk  in  cows,  and  will  not  expect  anything  radically  different  in  the 
goat.  If  the  goats  are  permitted  to  roam  about  the  streets  and  alleys 
at  will  and  pick  up  garbage,  one  may  expect  to  find  the  milk  oflT  in 
flavor.  In  European  countries  the  animals  supplement  their  diet  of 
garbage  with  such  weeds  and  twigs  as  they  can  secure  by  the  roadside 
and  on  the  mountains,  and  this  vegetation  consists,  to  a  considerable 
extent,  of  aromatic  plants  and  shrubs.  All  these  things  have  their 
influence  upon  the  flavor  of  the  milk. 

The  principal  source  of  the  bad  odor  so  frequently  noticed  in  goat's 
milk  is  the  dirt  which  falls  from  the  body  of  the  animal  into  the  milk 
at  milking  time.  This  may  be  very  easily  understood,  and  the  matter 
of  cleanliness  in  milking  is  at  once  suggested  as  the  remedy.  Another 
common  source  is  the  buck,  whose  skin  emits  the  odor  so  charateristic 
of  nearly  all  breeds  of  goats.  Proper  care  is  not  exercised  in  keeping 
the  buck  separated  from  the  does  that  are  giving  milk.  It  is  specially 
objectionable  to  have  the  buck  near  during  the  operation  of  milking, 
as  the  milk  readily  absorbs  the  odor. 

That  milk  when  produced  and  drawn  under  proper  conditions  is  free 
from  ill  flavor  and  bad  odor  is  attested  by  all  those  gentlemen  who 
recently  imported  goats  from  Switzerland.  It  is  true  that  there  is  a 
natural  taste  which  enables  one  to  distinguish  it  from  cow's  milk,  but 
it  is  not  unpleasant. 

The  remedies  for  the  objectionable  features  of  ill  flavor  and  bad 
odor  lie  in  the  proper  feeds  and  feeding  and  in  the  management  of  the 
animals.  These  are  subjects  which  will  receive  attention  elsewhere. 
However,  it  seems  desirable  to  quote  here  some  opinions  on  these 
matters  as  expressed  by  foreign  writers: 

Many  persons  are  impressed  with  the  idea  that  this  milk  has  a  peculiar  flavor,  but 
this  impression  is  entirely  erroneous,  for  when  drawn  clean  from  an  animal  in  health 
it  resembles  cow*s  milk,  both  in  taste  and  appearance,  the  only  difference  being  that 
it  is  richer,  thicker,  and  slightly  sweeter,  containing  as  it  does  a  larger  proportion 
of  sugar  and  cream  and  less  water. — Pegler, 

The  milk  from  goats  fed  upon  what  an  English  meadow  or  roadside  yields  has  no 
flavor  to  distinguish  it  from  cow's  milk,  except,  perhaps,  its  extra  sweetness  and 
creaminess;  in  short,  it  is  only  distinguishable  by  its  superiority. — Hook, 
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An  aftertaste  of  goat's  milk,  according  to  statements  of  veterinarians,  should  not 
exist,  and  if  any  such  taste  or  smell  should  exist  it  must  be  traced  to  unclean  stables 
or  bad  feed.  Even  cow's  milk  very  frequently  smells  badly  under  these  conditions. — 
MUch'ZeUwig. 

It  [the  milk]  possesses  a  singular  but  not  unpleasant  sharp  taste,  the  strength  of 
which  varies  with  the  feeding  and  keeping.  The  better  the  feed,  the  cleaner  the 
bedding,  the  better  ventilated  the  stall,  and  the  more  painstaking  the  care,  just  so 
much  more  pleasing  will  be  the  taste  of  the  milk.  The  goatish  taste  is  always  to  be 
attributed  to  the  lack  of  attention  to  one  or  more  of  these  points. — DeUweiler, 

A  scrupulous  care  of  the  skin  itself  is  absolutely  necessary,  even  with  the  best  con- 
ditions of  bedding.  If,  on  the  one  hand,  the  pores  of  the  skin,  which  partly  serve  to 
bring  air  into  the  body  and  partly  to  emit  excrementitous  materials  from  it,  become 
filled  with  dirt  and  stopped  up,  metabolism  suffers;  and,  on  the  other,  the  materials 
remain  in  the  body,  the  proper  excretion  of  which  is  interfered  with.  Thus  the 
rather  unpleasant  aftertaste  of  goat's  milk,  for  the  most  part,  is  to  be  traced  to  the 
fact  that  the  gaseous  and  liquid  excrementitous  materials  can  not  pass  from  the 
body  because  of  the  occlusion  of  the  pores  of  the  skin,  and  they  therefore  impart  to 
the  milk  their  unpleasant  taste.  The  milk  of  healthy  and  cleanly  goats  has  the  same 
good,  wholesome  taste  that  cow's  milk  has,  and  excels  it  in  the  amount  of  fat  and 
albumen  contained.  For  these  reasons  it  is  imperative  carefully  to  observe  the  fol- 
lowing points:  (1)  To  clean  with  a  brush  and  comb — first  upward,  then  lightly 
downward — each  day;  (2)  to  wash  the  goats  with  soda  water  or  soapsuds  on  still, 
sunny  days  in  the  spring  before  turning  them  out  to  pasture,  and  again  in  the  fall 
before  housing  them,  repeating  the  operation  a  few  days  later  in  each  season;  by 
this  means  all  vermin  is  destroyed  and  many  skin  diseases  prevented;  (3)  to  look 
carefully  after  the  cleanliness  of  the  udder  by  washing  it  frequently  and  with  great 
care  and  pains. — Kloepfer, 

It  is  admitted  that  goat's  milk  sometimes  has  the  smell  of  the  buck.  Much  can 
be  done  toward  lessening  this  and  toward  its  ultimate  entire  removal  by  furnishing 
a  dry,  sweet  stall  bedded  with  lots  of  clean  straw,  by  good  care  of  the  skin,  and  by 
permitting  the  continuance  as  long  a  time  as  possible  in  the  open  air. — Zum. 

PERIOD  OF  LACTATION. 

There  are  many  conditions  which  have  an  influence  upon  the  period 
of  lactation,  such  as  breed,  individuality,  feed,  and  regularity  of 
milking.  Purelired  goats  yield  milk  a  much  longer  time  than  other 
kind.s.  This  is  owing  to  the  fact  that  they  have  been  bred  with  a  long 
period  of  lactation  as  one  of  the  leading  objects  in  view.  It  is  also 
true  that  individuals  among  all  breeds  excel  in  this  particular,  a  fact 
which  is  not  uncommon  among  cows.  Good  feed  regularly  supplied 
is  a  necessity  to  a  long  period  of  lactation,  and  everyone  who  has 
handled  cows  knows  how  necessary  it  is  that  the  milking  be  done 
regularly  if  a  full  and  constant  flow  is  to  be  maintained.  The  same 
principles  hold  goo<l  with  goats. 

It  may  be  said  in  a  general  way  that  the  period  of  lactation  is  about 
seven  months.  The  time  may  be  lengthened  in  purebred  animals  by 
special  effort,  but  with  the  common  goats  of  this  countr^^  the  time  is 
from  three  to  five  months.  The  reason  for  this  short  period  is  because 
the  goats  have  not  been  ])red  with  milk  characteristics  in  view.     All 
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things  con.sidered,  it  i.s  best  that  the  doe  Ik?  re<jiiired  to  kid  but  once  a 
year.     She  should  not  l)e  milked  up  to  the  time  of  kidding  anew. 

In  this  country,  where  the  -milch  goat  industry  will  be  largely 
dependent  for  its  growth  for  a  long  time  yet  upon  selected  common 
goats,  there  will  prolmbly  be  some  difficulty  in  securing  a  period  of 
lactation  exceeding  four  or  five  months.  Crossbred  animals  from 
selected  common  does  and  purebred  bucks  ought  to  lengthen  the 
period  of  lactation,  as  well  as  to  increase  the  amount  of  milk.  There 
are  now  several  purebred  Toggenburg  and  Saanen  bucks  in  this 
countr3%  and,  if  they  are  judiciously  employed  to  the  fullest  extent, 
their  influence  for  a  long  flow  and  a  large  flow  of  milk  ought  soon 
to  l)e  decidedly  in  evidence. 

Where  goats  have  been  handled  most  intelligently  in  Europe  for 
family  use,  the  plan  is  to  have  not  fewer  than  two  does  for  each 
family.  One  of  these  should  kid  in  the  springtime  and  maintain  a 
milk  flow  for  not  less  than  six  months,  while  the  other  should  be  hO 
managed  as  to  kid  six  months  later  than  the  first  one  and  also  maintain 
a  milk  flow  for  six  months.  This  plan  provides  for  a  constant  supplv 
of  milk,  and  is  specially  desirable  if  there  are  small  children  in  the 
household. 

THE   OPERATION   OF   MILKING. 

The  operation  of  milking  goats  is  not  in  essential  particulars  differ- 
ent from  the  milking  of  cows,  but  there  arc  some  features  about  this 
operation  that  should  be  borne  in  mind,  and  these  will  be  mentioned 
here. 

In  some  of  the  European  countries  the  flock  of  does  is  driven 
through  the  streets  from  door  to  door  and  the  milk  drawn  by  the  goat- 
herd in  quantity  as  ordered.  This  method  is  not  recommended,  as  its 
tendency  is  to  cause  the  goats  to  '*go  dry."  It  is  said  that  the  cus- 
tom has  come  into  vogue  because  the  purchaser  distrusts  the  seller, 
and  that,  even  when  the  milking  is  done  before  the  purchaser's  eyes, 
the  goatherd  is  often  requested  to  invert  his  milk  cup  in  order  to  show 
that  it  contains  no  water.  The  accomiianying  illustmtions  show  such 
herds  in  Malta  (pis.  5  and  6).  The  one  who  milks  draws  the  milk 
while  squatting  behind  the  goat.  This  peculiar  attitude  is  taken  in 
milking,  it  is  said,  because  the  animal  can  not  be  trained  to  set  her 
right  foot  back  as  a  cow  is  trained  to  do.  The  English,  however,  milk 
from  the  side  and  have  no  difficulty  in  doing  so. 

The  goat  about  to  be  milked  should  be  placed  on  a  box  or  table 
about  18  inches  high.  If  she  is  given  feed  here  while  ])eing  milked 
there  will  l)e  no  difficulty  in  getting  her  to  come  to  the  box  and  remain 
there  until  the  milking  is  done.  Dr.  William  More  Decker,  of  Buf- 
falo, writing  recently  of  hih  experience  with  his  imported  does,  said: 

The  does  will  come  to  the  milking  place  a*<  wwrn  as  the  (l(M>r  of  their  pen  or  bam  is 
opened,  in  expectation  of  re<:eiving  their  mess  of  oat**.     Ijani  Huminer  I  milked  three 
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does  and  each  would  come  in  turn  as  soon  as  the  door  was  opened.  They  were 
given  oats  in  a  large  measure.  The  first  was  allowed  to  eat  until  she  was  milked, 
when  she  was  returned  and  the  next  doe  was  at  the  door  ready  to  come  out. 

Sometimes  it  happens  that  a  young  doe  will  object  vigorously  to 
being  milked,  and  in  such  cases  it  has  been  found  necessary  to  secure 
the  animal  by  the  head.  A  frequent  practice  is  to  use  a  contrivance 
called  a  guillotine  fastener,  or  guillotine  board.  This  consists  of  two 
boards  with  half-round  notches,  which  when  placed  together  fit  around 
the  goat's  neck.  The  lower  board  is  fastened  securely  in  position, 
while  the  upper  one  may  be  moved  up  and  down  so  as  to  admit  or 
release  the  doe.  Other  methods  will  suggest  themselves  to  people  who 
are  accustomed  to  milking  cows. 

Under  no  circumstances  should  milking  be  done  in  the  stalls  or  in 
the  barn  where  the  stalls  are  located.  The  buck  should  not  be  in  the 
place  where  the  milking  is  done,  or  so  near  that  his  odor  may  be 
detected,  for,  as  stated  in  another  place,  the  milk  is  very  ready  to 
absorb  this  odor. 

Regularity  of  milking  should  be  maintained.  When  the  does  are  in 
full  flow,  they  should  be  milked  three  times  a  day;  for  if  not,  the  udder 
will  l>ecome  so  distended  as  to  be  exceedingly  painful  and  the  flow  will 
decrease  rapidly.  A  disregard  of  this  point  is  apt  to  render  futile  all 
other  efforts  in  the  way  of  breeding,  feeding,  and  care. 

Kindness  and  gentleness  are  now  recognized  necessities  in  the  best 
cattle  dairies.  These  characteristics  are  even  more  necessary  with 
goats.     On  this  point  Von  L.  Albrect  is  quoted: 

Milch  goats  will  be  particularly  gentle  and  of  kind  disposition  when  handled  and 
cared  for,  so  far  as  possible,  by  the  same  person.  To  this  end,  the  milking  must  be 
done  with  regard  to  gentleness  and  regularity,  and  w^ith  the  closed  hand  so  far  as 
possible.  The  strokes  and  tugs  must  be  performed  with  care.  The  milking  is  done 
best  by  a  stroke  directed  from  above  downward. 

The  following  practical  remarks  by  Kenesse  deal  with  the  general 
subject  of  milking: 

Before  beginning  to  milk,  the  two  teats  are  to  be  washed  off  with  lukewarm  water 
and  then  dried  off  with  a  soft  cloth,  also  the  udder  is  to  be  stripped  a  few  times  from 
above  downward.  It  is  advisable  that  the  animal  l)e  milked  by  one  and  the  same 
individual,  with  clean  hands,  at  regular  and  definite  times.  The  milk  pail  is  to  be 
entirely  sweet  and  clean.  Milking  must  not  l)e  done  in  the  stall.  Tuberculous  per- 
sons must  not  be  allowed  either  to  expectorate  in  the  stable  or,  much  less,  to  milk. 
That  the  milk  may  not  depreciate  in  taste,  it  should  be  put  away  in  a  suitable  place. 
A  statement  of  the  amount  of  milk  given  daily  should  l)e  kept  in  a  book  by  dates,  in 
liters,  in  order  to  have  an  accurate  account  as  to  the  profit, 

TRANSPORTABILITY   OF  THE   (JOAT   OIVINO    MILK. 

Another  feature  about  the  milch  goat  that  is  advantageous  is  that, 
in  the  case  of  a  sick  person  or  an  infant  traveling,  the  goat  may  very 
easily  be  taken  along  on  the  journey  for  the  purpose  of  furnishing 
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milk.  This  is  a  frequent  practice  in  England  and  is  not  entireh' 
unknown  in  our  own  country.  This  custom  will  enable  a  pei'son  to 
enjoy  a  change  of  climate  and  still  keep  his  regular  supply  of  one 
kind  of  milk,  both  of  which  are  conducive  to  health.  It  is  well  known 
that  with  infants  a  change  of  milk  from  one  cow  to  another  will  often- 
times produce  disorder  in  the  system,  and,  of  course,  it  is  not  prac- 
ticable to  take  a  cow  along,  ''  as  one  of  the  family,^^  as  the  goat  can 
be  taken. 

If  the  experience  to  be  gained  in  the  United  States  shall  confirm  all 
the  claims  made  for  goat's  milk  in  Europe,  there  is  a  suggestion  in 
the  above  that  is  worth  considering.  In  the  summer  season  there  is 
an  exodus  from  all  of  our  larger  cities  of  a  considerable  number  of 
people  who  seek  temporary  locations  in  country  places  or  in  the  moun- 
tains, and  among  them  are  hundreds  of  mothers  with  infants  requiring 
pure  milk  and  pure  cool  air.  If  such  resorts  should  maintain  a  flock 
of  goats  for  the  benefit  of  such  children — or  for  other  people,  if  need 
be — the  resulting  benefits  would  be  greatly  enhanced.  Inquiries  as  to 
the  existence  of  just  such  places  have  been  received  by  the  Bureau  of 
Animal  Industry,  and  the  idea  of  their  establishment  seems  practicable. 

GOAT   DAIRIES. 

The  question  is  raised  in  the  paragraph  above  as  to  the  advisability  of 
keeping  goats  at  mountain  health  resorts,  and  here  the  question  will  be 
raised  as  to  the  probable  value  of  a  goat  dairy.  Since  there  seems  to 
be  an  almost  universal  indorsement  of  goat's  milk  for  children  and  sick 
people,  we  may  well  consider  the  advisability  of  the  establishment  of 
dairies  for  supplying  the  city  demand  for  the  milk.  Inquiries  from 
physicians  of  various  cities  are  already  sufficient  to  justify  the  belief 
that  there  is  such  a  demand.  The  cost  of  a  small  dairy  need  not  be 
very  great,  and  it  might  be  worth  the  while  of  physicians  to  lend  such 
an  institution  their  moral  support. 

The  price  to  be  obtained  for  the  milk  will  depend  largely  upon  cir- 
cumstances. In  a  few  instances  wherc  some  has  been  sold,  the  prices 
ranged  from  12  to  25  cents  per  quart.  At  this  writing  the  milK  of 
goats  in  the  vicinity  of  Palisades  Park,  N.  J.,  is  selling  for  12  cents 
per  quart.  In  this  case  the  milk  is  not  used  for  hygienic  purposes,  and 
most  likely  it  is  not  produced  and  cared  for  according  to  recognized 
sanitary  methods.  Better  prices  will  probably  obtain  where  the  milk 
is  properly  produced  for  consumption  by  puny  children  and  sick 
people. 

If  such  dairies  are  established  and  prove  successful,  other  matters  of 
development  will  demand  attention,  such  as  the  manufacture  of  cheese 
and  condensed  milk.  A  few  remarks  on  cheese  are  given  elsewhere, 
and  only  a  sentence  will  be  given  here  with  reference  to  condensed 
milk.     Goat's  milk  in  this  form  is  already  found  in  the  markets  of 
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Europe,  and  there  can  be  no  question  that  it  will  fill  a  want  where  it 
is  not  possible  to  obtain  the  milk  in  a  fresh  state.  It  should  supplant 
entirely  the  use  of  such  milk  from  cows,  which  is  now  used  by  thou- 
sands of  infants  during  the  first  few  months  of  their  lives. 


It  does  not  seem  practicable  to  include  much  in  this  paper  regarding 
the  manufacture  of  goat's  cheese.  If  it  shall  appear  later  on,  after  the 
establishment  of  goat  dairies,  that  the  manufacture  of  cheese  should 
be  undertaken,  the  matter  will  then  no  doubt  be  discussed  by  some  one 
who  is  familiar  with  all  the  processes,  which  is  not  the  case  with  the 
present  author.  Nothing  further  will  be  attempted  here  than  a  few 
general  remarks,  in  order  that  those  who  are  uninformed  on  the  ques- 
tion may  know  that  the  manufacture  of  cheese  from  goat's  milk  is  a 
very  important  one  in  Europe. 

The  cheese  that  is  made  from  goat's  milk  is  considered  very  choice 
and  always  brings  good  prices.  Some  of  the  varieties  quite  well 
known  in  the  United  States  are  the  Roquefort,  Ricotto,  Schweitzer, 
and  Altenburger.  It  is  stated  that  on  an  estate  near  Lyons,  France, 
12,000  goats  are  kept  in  flocks  of  40  to  60  for  the  purpose  of  cheese 
manufacture. 

The  goat's  cheese  made  in  the  vicinity  of  Mont  d'Or,  France,  near 
the  Swiss  border,  enjoys  a  world-wide  demand,  and  there  are  employed 
at  this  place  about  15,000  goats.  We  are  informed  that  the  annual 
production  of  cheese  there  is  valued  at  1,600,000  francs  ($289,500). 
The  French  goat's  cheeses  worthy  of  special  mention  are  Fromage  de 
St.  Marcellin,  St.  Claude,  Cheveretin,  Gratairon.  The  first  one  is  a 
combination  of  the  milk  of  the  goat  and  the  sheep,  which  also  is  the 
case  of  most  Roquefort  cheese. 

The  strong  taste  and  odor  of  goat's  cheese  are  qualities  very  pleasing 
to  many.  In  Norway  a  goat's  cheese  called  Hoitcost  is  quite  a  favorite. 
On  this  account  the  French,  German,  Dutch,  and  Swiss  dairymen, 
especially  the  last  two,  have  been  in  the  habit  of  making  cheese 
of  an  especially  pronounced  odor  and  flavor,  and,  in  pursuit  of  this 
habit,  some  of  them  have  used  the  milk  of  the  goat  in  part  with  that 
of  the  sheep  and  the  cow  in  the  making  of  cheese;  but  while  in  some 
instances  the  milk  of  the  sheep  is  used  wholly  for  a  special  kind  of 
cheese,  that  of  the  goat  is  only  used  when  mixed  with  the  ewe's  or 
cow's  milk,  simply  for  the  purpose  of  securing  the  special  flavor  of  it; 
and,  as  the  special  kinds  of  cheese  thus  made  find  a  market  in  our 
large  cities  to  considerable  extent  and  at  high  prices,  it  is  quite  prob- 
able that  the  making  of  this  kind  of  cheese  may  become  an  established 
and  quite  profitable  industry;  and,  in  fact,  in  view  of  the  great  enter- 
prise and  ingenuity  of  the  American  citizen  in  all  the  business  of  life, 
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it  may  easil}'  become  so  to  an  enlarj^od  extent  when  goat's  cheese  shall 
be  offered  in  our  markets. 

With  reference  to  the  manufacture  of  goat's  cheese,  Renesse  gives 
the  following: 

The  milk  is  treated  in  a  kettle  warmed  to  25°  to  26°  R.  [or  88°  to  90°  F.],  and, 
while  l)eing  stirred  evenly,  is  brought  to  coagulation  by  the  addition  of  rennet.  By 
this  means  the  so-called  curd  is  separated  out  of  the  whey.  The  curd  is  then  manip- 
ulated with  a  strainer  and  the  whey  allowed  to  run  off.  When  the  curd  after  several 
hours  has  become  dry,  salt  and  caraway  seed  are  intimately  mixed  with  it  and  it  is 
made  into  small  cheeses.  These  little  cheeses  are  to  be  placed  on  racks  in  the  cellar 
to  dry  and  are  turned  daily.  After  about  fourteen  days  they  are  ripe  and  ready  for 
use.  The  cheese  takes  on  an  especially  fine  taste  and  sweet  odor  if,  after  a  long 
period  o^  ripening,  it  be  laid  in  the  dried  leaves  of  the  sweet-scented  woodruff.  As 
a  rule  1  kilogram  of  cheese  can  be  obtained  from  10  liters  of  milk. 


It  is  not  deemed  worth  the  while  or  the  space  to  say  very  much  here 
about  goat's  butter,  for  at  best  it  is  said  to  be  a  very  poor  substitute 
for  the  article  made  from  cow's  milk.  In  the  Orient,  especially'  in 
Syria,  goat's  butter  is  frequently  but  not  extensively  used.  It  is 
served  to  American  and  European  travelers  in  that  land  and  they  find 
it  almost  unbearable.  The  cream  rises  upon  the  milk  very  slowly 
because  of  the  smallness  of  the  globules  of  fat,  as  has  been  explained 
before,  and  therefore  in  order  to  secure  practically  all  of  the  cream 
the  milk  is  permitted  to  stand  until  it  becomes  thoroughly  soured. 
Very  little  eflfort  is  made  to  keep  the  milk  free  from  dirt,  and  conse- 
quently the  long  period  of  setting  intensifies  the  injurious  effects  of 
the  dirt. 

Some  of  the  characteristics  of  the  butter  are  ils  whiteness  and  soft- 
ness. Very  rarely  it  has  a  yellowish  tinge.  The  taste  is  said  to  be 
pleasant  if  made  under  modern  stinitary  conditions,  yet  it  is  inferior  to 
cow's  butter. 

Composititm  of  goat^s  butter. 

[Milch-Zeitung,  1893,  p.  756.] 


Element. 

Per  cent. 

Walor    

8.2 

Fat : 

86.5 

Salts  and  lush 

3,7 

ProteidH 

.9 

CarbohydraU's ....        

.7 

goat's  whey. 

Goat's  whey  is  highly  recommended  by  foreign  authorities  for  its 
medicinal  and  nourishing  properties.  Ziirn  says  it  is  recommended 
especially  for  diseases  of  the  lungs  and  for  anemic  persons  suffering 
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from  innutrition.  As  this  feature  of  the  niilch  goat  industry  is  not 
likely  to  become  a  matter  of  importance  in  this  country  for  some  time 
yet,  nothing  further  will  be  given  here  except  an  analysis,  as  below: 

(bmjHmtion  of  g<KiV»  whey. 


Klement.  Per  cent. 


Fat 0.02 

Sugar 4.969 

Saltn .666 

Albumin .681 

Water 93.766 

_.      ._  ,  J 

IMMUNITY    FROM  TUBERCULOSIS. 

Some  writers  state  with  great  positiveness  that  goats  are  absolutely 
free  from  tuberculosis  and  therefore  the  milk  from  goats  can  not  be 
affected  with  tuberculosis  germs;  others  state,  however,  that  this  claim 
is  too  strong  to  be  borne  out  by  the  facts.  If  the  claims  of  the  first 
class  were  strictly  true,  it  could  well  be  said  that  the  goat  would  not 
only  be  a  real  boon  to  humanity  but  would  also  be  the  most  useful  of 
all  domestic  animals.  It  will  probably  never  be  known  just  how  many 
people  contract  tuberculosis  by  drinking  the  milk  of  tuberculous  cows, 
but  it  is  well  known  that  the  number  is  considerable.  It  is  quite 
generally  agreed  at  this  time  that  this  disastrous  disease  is  acquired 
rather  than  hereditary,  and  that  one  source  is  milk  from  diseased  cows. 
Renesse  says,  in  discussing  the  advantages  of  goat's  milk,  that  ^'In 
German}^  100,000  people  die  annuallj'  from  consumption,  and  the 
number  of  those  sick  from  the  disease  is  estimated  at  ten  times  this 
number."  In  all  probability  the  death  rate  from  this  disease  is  just 
as  large  in  most  other  countries.  If  all  this  be  true,  surely  all  efforts 
are  dignified  that  have  for  their  object  the  eradication  of  tuberculosis. 
If  goat's  milk  is  really  helpful  to  the  attainment  of  such  an  object,  it 
should  be  given  the  most  extensive  use.  Milk  is  the  first  food  of  man, 
and  he  is  dependent  upon  it,  to  a  large  degree,  throughout  life. 

It  will  not  be  out  of  place  to  suggest  here  that  that  freedom  from 
tuberculosis,  which  is  so  often  ttsserted,  is  due  to  the  feed  and  climate 
where  the  animals  are  found  and  to  the  exercise  obtained  in  roaming 
over  the  mountain  sides.  It  may  be  that  when  confined  in  close  (quar- 
ters with  cows  that  have  tuberculosis  the  goat  will  also  contract  the 
disease;  in  other  words,  its  freedom  may  be  due  to  environment  rather 
than  to  a  physiological  immunity. 

It  is  not  the  purpose  of  the  present  writer  to  enter  into  a  discussion 
of  tuberculosis.  That  matter  will  be  left  to  the  medical  fraternity. 
The  purposes  of  this  paper  will  be  subserved  ])y  giving  some  of  the 
opinions  of  foreign  authors,  in  order  that  we  may  know  what  thought 
is  being  given  to  the  subject  abroad. 
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A  German  agricultural  paper  indorses  goat's  milk  because  of  its 
*'  antitul)ercular  properties,  insuring  a  pure  milk  yield;''  and  the  paper 
continues: 

Since  Lobe,  Rhode,  and  others  ascribe  to  goats  an  almost  total  immunity  from 
tuberculosis,  Koch  makes  the  statement,  in  his  first  study  concerning  tuberculosis 
due  to  infection  of  cow's  milk,  that  recently  there  are  well-authenticated  cases 
recognized  in  the  literature  due  to  inoculation  by  cow  tubercles  or  in  consequence 
of  rearing  goats  on  tuberculous  cow's  milk. 

Hilpert  saj's  that  since  the  goat  is  much  more  healthy  than  the  cow 
and  sheep,  tuberculosis  (which  can  be  transmitted  from  them  to  man) 
attacks  it  very  rarely,  and  so  its  milk  is  very  much  better  and  is 
especially  adapted  to  children. 

Renesse  says,  with  reference  to  the  milk  of  the  goat,  that  there  need 
be  no  "fear  as  to  the  transmission  of  tuberculosis." 

Doctor  Schwartz,  medical  counsellor  from  Cologne,  in  an  address  at 
Frankfurt  (1896)  before  the  Association  of  German  Naturalists  and 
Physicians,  directed  the  attention  of  the  convention  toward  goat's 
milk  as  a  food  for  children  because  goats  rarely  have  a  tendency  to 
tuberculosis,  and  even  when  they  have  it  they  become  infected  by 
coming  in  contact  with  tuberculous  cattle. 

While  the  statement  is  not  entirely  true  that  goats  are  absolutely  immune  from 
tuberculosis,  yet  of  1,500  goats  publicly  slaughtered  in  one  year  only  0.6  per  cent 
w^ere  affected.  This  bears  no  comparison  to  the  prevalence  of  tuberculosis  among 
cattle.  For  example,  in  the  slaughterhouse  at  Kiel,  Germany,  in  1896,  41.03  per 
cent  of  all  slaughtered  cattle  and  45.82  per  cent  of  all  cows  were  found  to  be  tuber- 
culous. — Hoffmann. 

Undoubtedly  the  most  important  of  all  the  qualities  of  goat's  milk,  especially  in 
its  relation  to  its  adaptability  to  the  feeding  of  infants,  is  its  immunity  from  the  dan- 
ger of  carrying  the  germs  of  tuberculosis. — Hook. 

In  the  Kingdom  of  Saxony,  according  to  a  report  concerning  veterinary  affairs  for 
the  year  1894,  it  is  stated  that  out  of  1,562  goats  slaughtered  only  10  (0.64  per  cent) 
were  found  to  be  tuberculous,  of  which  2  were  destroyed,  1  was  kept  under  observa- 
tion, and  7  were  found  salable.  In  Prussia,  in  1899,  in  381  slaughterhouses  47,705 
goats  were  killed.  Of  this  number  only  148  head  (0.41  per  cent)  were  infected, 
either  generally  or  locally.  This  result  must  be  the  more  astonishing  because  the 
goats,  with  only  a  few  exceptions,  were  kept  under  conditions  eminently  favorable 
to  the  spread  of  tuberculosis.  Petersen,  quoting  these  same  figures,  says  that  the 
goats  ran  freely  in  the  cattle  sheds,  ate  out  of  the  racks  with  tuberculous  cow^s,  and, 
owing  to  the  well-known  proclivities  for  mischief,  took  hay  out  of  the  mouths  of  the 
cattle,  whereby  they  exposed  themselves  to  the  greatest  possible  infection. — DetiweUtr. 

Assistant  Eichhorn  informs  us  as  follows  in  Report  of  Veterinary  Science  in  Impe- 
rial Saxony,  concerning  the  appearance  of  tuberculosis  in  goats:  *' There  was  a  goat 
(in  a  large  herd  of  28  head)  which  had  been  brought  for  treatment  and  which  after 
its  death,  which  soon  followed,  was  found  to  be  tuberculous  to  a  high  degree.  This 
made  it  imperative  to  inoculate  the  remaining  27  head  with  tuberculin.  In  18 
of  these,  in  consequence  of  the  inoculation,  a  rise  of  temperature  occurre<l  of  1°  to 
2.5°  C,  and  only  in  9  did  the  increased  temperature  amount  to  leas  than  1®  C. 
(0.6°  to  0.9°  C. ).    Because  of  this  result  68  per  cent  of  all  the  goats  had  to  be  retained 
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on  sospicioD  of  bein;?  tuberculous,  and  only  32  per  cent  were  to  be  looked  upon  as 
probably  free  of  tuberculosis.  The  owner  could  only  make  up  his  mind  to  have  3 
slaughtered,  of  which  2  were  suspected  of  beinj;  tuberculous  and  1  was  probably  free 
of  the  disease,  the  result  justifying  the  conclusion  that  the  diagnosis  was  correct. 
This  shows  that  a  greater  degree  of  care  is  necessary  in  the  use  of  goat's  milk  as 
food  in  the  milk  cure." — DeuUch  Landwirthschaftliche  Presse. 

MANAGEMENT  OF  THE   GOATS. 

The  hick. — ^The  management  of  the  buck  is  of  the  utmost  importance 
if  it  is  desired  to  conduct  the  goat  business  along  definite  plans.  If 
carelessly  managed  he  will  upset  all  plans.  It  must  be  remembered 
that  the  male  of  all  breeds  of  goats,  except  the  Angora  breed,  is  in 
heat  at  all  times,  and  that  the  doe  comes  in  heat  about  every  three 
weeks,  except  during  the  months  of  July  and  August.  This  means 
that  if  the  buck  is  allowed  to  run  with  the  does  the  kids  will  often- 
times be  coming  at  the  most  inopportune  seasons,  which  is  not  at  all 
desirable.  If  milch  goats  are  to  be  kept  for  family  use  or  for  dairy- 
ing, it  is  necessary  that  breeding  be  done  according  to  a  schedule,  so 
that  a  constant  milk  supply  may  be  had  throughout  the  year. 

Besides  the  objection  to  breeding  at  the  wrong  season,  there  is  the 
further  objection  of  breeding  the  does  too  often.  Usually,  if  not 
restrained,  most  milch  goats  will  breed  twice  a  year,  and  sometimes  it 
occurs  that  kids  will  be  dropped  three  times  in  ono  year.  This  is 
putting  too  much  strain  upon  the  does,  and  the  best  results  can  not  be 
obtained  by  the  practice. 

The  buck  should  always  be  kept  away  from  the  does  except  when 
desired  for  service.  By  this  practice  he  may  be  kept  in  b*3tter  con- 
dition on  a  less  amount  of  feed  than  if  allowed  to  run  with  the  does  all 
the  time.  His  presence  in  the  goat  barn,  especially  if  milking  is  done 
there,  is  very  objectionable.  The  strong  odor  which  he  emits  will 
readily  be  absorbed  by  the  milk  and  is  the  principal  source  of  this 
odor.     His  place  is  in  a  separate  barn  and  yard  and  pasture. 

Best  results  are  obtained  where  the  buck  is  always  in  good  condition. 
It  may  be  necessary  to  feed  him  some  grain  in  the  winter,  but  it 
should  not  be  enough  to  make  him  quite  fat.  He  will  thrive  better 
and  have  a  more  kindly  disposition  if  he  is  frequently  brushed 
thoroughly. 

The  doe. — ^The  fact  that  a  doe  may  be  bred  to  drop  her  kids  at 
almost  any  time  desired  is  one  of  her  advantages  as  a  milk-producing 
animal.  If  two  or  more  goats  are  to  be  kept  for  household  use,  it  is 
desirable  that  there  be  a  constant  supply  of  milk;  and,  in  order  that 
this  supply  may  be  produced,  the  does  should  drop  their  kids  from 
four  to  six  months  apart. 

If  a  household  is  to  be  furnished  with  goat's  milk,  matters  should  be 
so  arranged  that  this  supply  may  be  fairly  constant.     As  one  goat 
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i«  not  capable  of  furnishing  this  supply  for  the  entire  year,  two  or 
three  goats  should  constitute  the  basis  of  the  household  supply. 

The  matter  of  feeding  is  discussed  elsewhere,  but  it  should  be  stated 
here  that  goats  in  lactation  should  be  fed  in  the  same  manner  that 
dairy  cows  are  fed.  The  feed  that  will  produce  milk  in  the  one  will 
do  the  same  in  the  other. 

It  is  surprising  how  much  butting  and  knocking  about  a  doe  «in 
receive  without  injury  ev  en  up  to  within  a  short  time  before  kidding; 

but  it  will  always  be  unsafe 
to  leave  the  does  among  the 
other  goats  too  long*  after 
they  show  evidences  of  preg- 
nancy. Two  or  three  weeks 
before  the  kids  are  due  it  i.s 
well  to  shut  the  does  away 
from  the  other  goats.  If  she 
is  kept  in  the  barn  she  should 
be  loose  in  a  pen  or  hex,  vl^ 
shown  in  tigure  1,  and  kept 
there  until  the  kids  come. 
Her  future  handling  will  de- 
pend upon  the  disposition  to 
be  made  of  the  kids.  (S(»e 
'^Kaising  the  kids,''  p.  4(K) 

THE  GOAT  BARN  AND  YARD. 

The  goat  barn  is  a  nec<?s- 
sity,  though  very  inexpen- 
sive expedients  may  often- 
times answer.  No  one  need 
expect  to  obtain  a  heavy  flow 
of  milk  from  does  that  are 
compelled  to  endure  all  sorts 
of  weather.  Everybody 
knows  this  fact  in  connec- 
tion with  the  keeping  of 
daily  cows;  how  much  more  should  be  demanded  of  a  goat?  The 
goat  dislikes  rain  and  mud,  and  will  avoid  contact  with  either  if  pos- 
sible. While  warm  rains  do  not  prove  injurious,  cold  rains,  sleet,  and 
mud  are  very  detrimental  to  grown  goats  and  are  almost  sure  to 
cause  death  in  the  very  young  kids. 

The  principles  that  should  })e  observed  in  constructing  a  goat  barn 
are  the  same  as  those  governing  a  dairy  barn.  The  matter  of  ventila- 
tion is  of  special  importance;  for  there  is  no  domestic  animal  that 


Fig.  1.— Plan  of  goat  house.    (Copied  from  Bryan  Hook.) 
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suffers  so  much  as  the  goat  when  it  is  deprived  of  an  abundance  of 
fresh  air.  There  should  be  plenty  of  light,  and  the  sun  should  be 
enabled  to  shine  in.  If  there  is  an  abundance  of  room  for  the  ani- 
mals, all  the  better;  crowding  is  alwa3\s  detrimental. 

The  better  barn  is  one  that  has  a  loft  above,  where  the  hay  is  stored, 
and  this  hay  can  be  fed  into  a  manger  or  rack  from  above.  The  rack 
is  better  in  many  respects.  The  hay  in  it  is  easy  of  access,  and  not  so 
much  of  it  will  be  spoiled  by  the  goat  as  when  it  is  in  a  manger  where 
the  entire  lot  may  be  mussed  over.  Below  the  rack  a  board  is  iitted 
across  the  end  of  the  stall,  and  through  this  board  a  hole  is  made  for 
holding  a  pail  or  other  similar  vessel  containing  feed.  The  advantage 
of  this  is  apparent.  This  board  should  be  strong,  as  the  animal  will 
use  it  as  a  footboard  in  order  to  reach  the  higher  for  hay  in  the 
rac  k  above. 

The  stalls  are  usually 
from  2  to  2^  feet  wide,  and 
the  partitions  between  the 
stalls  extend  back  about 
two-thirds  the  length  of  the 
goat.  This  length  is  suflS- 
cient  to  keep  the  goats 
from  interfering  with  each 
other  when  feed  is  given. 
E^ch  stall  should  have  a 
floor  raised  slightly  above 
the  earth.  This  floor  should 
be  made  of  narrow  pieces 
of  lumber,  and  a  space  left 
between  the  pieces  so  that 
the  liquid  manure  may 
pass    through    and    away. 

It    should     extend     beyond      fig.  2.-Suitable  goat  stalls.    (Copied  from  Bryan  nook.) 

the  partition  so  far  that  the  goat  when  tied  in  its  stall  will  not  step  off. 
The  illustration  given  herewith  (fig.  2)  is  reproduced  from  Bryan 
Hook,  and  seems  to  answer  all  the  purposes  of  a  satisfactory  barn. 
The  'Moose  boxes"  shown  in  the  two  corners  of  figure  1  are  for 
the  kids  or  for  does  soon  to  kid.  Attention  is  also  called  to  the 
milking  bench  on  the  outside  of  the  barn.  If  desired  this  bench  may 
be  under  cover,  but  it  is  always  well  to  do  the  milking  away  from  the 
stalls  and  the  other  goats.  Some  goatmen  build  their  platforms  in  the 
stalls  about  18  inches  high  and  then  milk  the  goat  there,  but  this  is 
not  the  best  plan  if  it  is  desirable  to  obtain  milk  that  shall  be  free 
from  bad  odor  and  bad  taste. 

I  give  herewith  a  plan  of  one  of  my  own  houses,  tlie  arrangement  of  which  I  hav(» 
found  to  work  well.     It  is  designed  to  provide  the  greatest  amount  of  accomnioda- 
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tion  in  a  limited  ppace,  the  inside  measurement  of  the  house  being  12  feet  square. 
The  building  is  of  wood,  lined  inside,  and  the  intervening  space  packed  with  straw 
and  shavings;  thus  it  is  seldom  that  frost  can  effect  an  entrance,  a  point  of  some 
importance  if  it  is  desired  to  obtain  milk  in  winter.  There  are  six  2-foot  stalls  on 
one  side,  and  on  the  other  three  18-inch  stalls,  and  two  loose  boxes,  the  latter  to  be 
used  for  goats  that  are  expected  to  kid  or  for  shutting  kids  away  from  their  dams. 

The  upper  part  of  the  loose  boxes  is  made — ^as  are  also  the  hayracks— of  f-inch 
iron  bars.  Down  the  center  of  the  house  is  a  raised  path  with  gutter  on  each  side, 
so  arranged  that  the  liquid  manure  is  dischaiged  into  a  pail,  as  shown  by  the  direc- 
tion of  the  arrows.  The  milking  bench  is  in  the  open  air,  but  is  protected  from 
rain  by  the  eaves  of  the  thatched  roof.  This  bench  will  be  found  a  very  necessary 
piece  of  furniture,  for  though  the  animals  can  be  milked  in  their  stalls,  the  operator 
will  l>e  apt  to  find  the  stooping  posture  extremely  irksome.  If  this  bench,  about  18 
inches  high,  is  placed  in  some  convenient  situation  and  fitted  with  a  manger  in 
which  the  goat's  ration  of  com  or  meal  is  placed,  she  will  require  very  little  training 
to  mount  it  willingly  the  moment  she  is  released,  and  in  this  position  the  milking 
can  be  done  with  comfort.  Even  a  young  goat  that  has  never  been  milked  before 
will  learn  in  a  few  days  to  stand  quietly,  and  my  friends  have  often  enjoyed  a 
hearty  laugh  over  the  alacrity  with  which  each  in  turn  scampers  round  to  the  milk- 
ing bench  as  it>«  chain  is  unfatitened. — Hook. 

A  good  yard  should  be  connected  with  the  barn,  where  the  animals 
may  get  air  and  exercise  during  the  day  if  they  do  not  have  the  run 
of  a  pasture.  It  is  also  a  good  plan  to  have  an  open  shed  in  this  yard, 
where  the  animals  may  go  to  get  out  of  storms  or  out  of  the  sun's 
heat.  If  there  arc  platforms  about  18  inches  or  2  feet  high  in  the 
shed  and  the  yard,  they  will  prove  a  matter  of  great  pleasure  to  the 
goats,  which  will  nearly  always  seek  such  places  when  they  desire  to 
lie  down. 

Feeding  should  not  be  done  in  such  yards,  as  the  goats  will  be  cer- 
tain to  fight,  and  it  will  often  happen  that  serious  injury  will  be  done 
to  kids  or  to  does  about  ready  to  kid.  If  all  feeding  is  done  in  the 
stalls  in  the  barn,  the  goats  will  always  be  ready  to  rush  in  as  soon  as 
.the  door  is  opened,  and  each  one  will  go  directly  to  its  own  stall, where 
it  can  eat  in  peace  and  at  the  same  time  get  all  that  is  due  and  no  more. 

BEDDING  IN  THE  GOAT  BARN. 

The  goat  never  seeks  the  soft  places.  If  given  its  choice  of  a  place 
to  sleep,  it  will  choose  a  rock  on  the  highest  point  in  reach.  A  bed  is 
not  one  of  its  requirements,  and  is  in  no  way  conducive  to  its  com- 
fort; but  it  is  desirable  that  some  form  of  litter  be  provided,  such  as 
chaff  or  sawdust,  for  the  sole  purpose  of  absorbing  the  liquid  manure 
that  does  not  pass  below  the  slatted  platform  in  the  stall.  Straw  may 
be  used  for  the  same  purpose,  but  the  goat  is  liable  to  clear  it  away 
by  pawing.  Sawdust,  although  a  fairly  good  absorbent,  does  not 
make  good  fertilizer,  and  it  should  not  be  used  if  the  stall  cleanings 
are  to  be  preserved  for  fertilizing  purposes;  it  is,  too,  in  most  places, 
likely  to  cost  more  than  other  forms  of  litter. 
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FENCES. 

In  opening  the  discussion  of  this  subject  the  reader  must  be  assured 
that  the  goat  is  not  the  worst  animal  in  the  world  to  jump  fences,  as  it 
is  so  often  charged  with  being.  It  may  easily  be  trained  to  jump  a 
fence  of  considerable  height,  but  ordinarily  it  will  not  attempt  to  jump 
a  fence  that  is  over  3i  feet  high.  The  goat  is  naturally  a  climber,  and 
it  will  amuse  itself  in  walking  the  top  of  any  fence  that  offers  an  oppor- 
tunity for  it  to  get  there — such  fences,  for  instance,  as  the  old-fashioned 
^'worm"  fence,  with  supports  suflSciently  slanting  to  enable  the  ani- 
mals to  walk  up  them.  If  there  is  just  a  single  place  where  the  goats 
may  climb  upon  the  fence,  depend  upon  it  that  the  whole  flock  will  find 
it,  and  never  forget  where  it  is. 

However,  goats  can  not  climb  a  fence  that  is  straight  up  and  down, 
neither  will  they  be  inclined  to  jump  it;  therefore,  experience  has 
demonstrated  that  a  fence  that  is  3i  or  4  feet  high  is  sufficient  to 
restrain  these  animals.  This  fence  may  be  made  of  wire  or  boards  or 
rails.  If  it  is  made  of  wire,  it  should  be  the  woven  wire,  with  squares, 
or  meshes,  so  small  that  the  goat  can  not  put  its  head  through.  This 
precaution  should  be  specially  heeded  where  there  are  goats  with 
horns,  as  with  the  head  once  through  it  can  not  get  release  without 
assistance. 

The  value  of  any  fence  for  goats,  sheep,  or  cattle  is  greatly  enhanced 
by  a  strand  of  barbed  wire  about  8  inches  above  the  fence.  It  tends 
to  discourage  all  attempts  of  the  animals  to  get  out,  and  wandering 
dogs  are  not  inclined  to  try  to  go  over  it. 

The  fence  should  be  built  close  to  the  ground,  and  care  should  be 
taken  to  see  that  no  opening  of  consequence  is  left  anywhere,  for  the 
goat  will  crawl  as  successfully  as  it  will  climb,  and  it  often  astonishes 
people  by  its  success  in  crawling  through  small  openings. 

SALTING  THE   GOATS. 

Goats  are  very  fond  of  salt,  which  serves  its  purpose  best  when 
given  properly.  While  some  prefer  to  provide  loose  salt  at  regular 
intervals,  the  usual  practice  is  to  place  a  lump  of  rock  salt  in  a  place 
easy  of  access,  where  the  goats  help  themselves  whenever  they  desire 
to  do  so.  If  goats  are  accustomed  to  the  use  of  salt,  they  will  not 
take  too  much  of  it;  but,  like  other  ruminants,  they  are  likely  to  overdo 
matters  if  they  have  free  access  to  an  abundance  after  a  period  of 
deprivation.  The  writer  has  in  mind  instances  where  Angora  goats 
have  been  killed  by  a  too  liberal  supply  of  salt  after  having  been 
deprived  of  it  for  some  time. 
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WATERING   THE   GOATS. 

Goats  are  not  regarded  as  very  great  water  drinkers,  but  when  in 
milk  they  should  be  enticed  to  drink  as  much  as  possible.  The  water 
must  be  fresh  and  pure,  else  it  will  be  avoided  by  the  goats  until  thirst 
compels  them  to  drink  it.  In  the  winter  season  it  will  be  well  to  give 
it  slightly  warm. 

CARE   OF  THE   HOOFS. 

Where  goats  have  access  to  a  pasture  containing  gravelly  or  rocky 
soil,  their  hoofs  will  be  kept  worn  down  by  natural  processes;  but 
where  they  are  confined  in  Imrns  and  small  inclosures,  the  hoofs  will 
grow  to  great  length,  and  will  interfere  to  a  considerable  extent  with 
the  movement  of  the  animals.  In  this  condition  the  hoof  will  catch 
and  hold  between  the  toes  a  large  amount  of  dirt,  which  makes  the 
parts  sore,  and  more  subject  to  foot-rot  than  when  the  hoof  is  in  good 
condition.  It  is  not  difficult  to  keep  the  hoofs  in  proper  condition, 
and,  since  it  is  necessary,  it  ought  to  be  done. 

FEED   FOR  MILCH   GOATS. 

All  of  the  foreign  writers  on  the  subject  of  milch  goats  devote  con- 
siderable space  to  the  methods  of  feeding  and  kinds  of  feed,  but, 
owing  to  the  very  different  conditions  prevailing  in  this  country,  their 
experiences  can  be  adopted  in  a  general  way  only.  The  principles 
governing  the  feeding  of  milch  goats  are  the  same  as  with  dairy  cows. 

It  will  be  very  natural  for  those  people  who  have  been  reading 
about  the  Angoras  and  their  ability  to  destroy  worthless  brushwood 
and  weeds  to  think  of  the  suitability  of  such  places  for  milch  goats. 
These  goats  have  the  same  appetite  for  twigs,  bark,  and  weeds  that 
the  Angoras  possess,  and  such  feed  may  be  regarded  as  desirable  for 
growing  animals,  but  when  the  does  are  in  milk  a  sole  diet  of  such 
feed  is  very  likely  to  impart  an  unpleasant  taste  to  the  milk.  Besides 
the  unpalatability  of  the  milk  from  such  feed,  so  large  a  flow  can  not 
be  expected  as  when  grain  in  some  form  is  fed  in  addition  to  the 
browse.  The  milch  goat  is  a  single-purpose  animal;  she  can  not  pro- 
duce milk  satisfactorily. and  at  the  same  time  destroy  brushwood  and 
weeds  to  a  large  extent. 

Pasturage  is  highly  recommended  by  the  English  goat  men  when 
the  pasture  is  large  enough  to  really  afford  a  change  of  diet,  but  they 
agree  that  a  small  pasture — such,  for  instance,  as  an  acre  for  two  or 
three  goats — is  very  undesirable.  They  say  that  it  is  their  experience 
that  in  such  small  pastures  the  goats  are  so  often  paji^sing  back  and 
forth  in  their  former  paths  that  they  tire  of  the  feed  and  will  soon 
show  a  lack  of  thrif tiness,  and  death  follows  in  a  year  or  two.  The 
goat  prefers  to  wander  over  a  large  area  and  to  gather  its  food  in  a 
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variety  of  bits  here  and  there,  and  therefore  a  large  pasture  is  quite 
desirable.  However,  what  has  just  been  said  about  such  feed  as  a  sole 
diet  must  not  be  overlooked. 

It  is  a  common  statement  that  eight  goats  will  subsist  upon  the 
amount  of  feed  required  for  one  cow  and  at  the  same  time  yield  a 
good  flow  of  milk.  Many  actual  tests  made  in  Germany  are  cited  to 
prove  this.  Where  browse  is  afforded  as  a  supplementary  feed  300 
pounds  of  hay  is  a  suflScient  quantity  for  a  milch  goat  annually,  but  in 
an  examination  of  experiments  where  large  milk  production  was  the 
object  in  view  it  has  been  shown  that  some  goats  will  consume  as 
much  as  700  pounds  annuall3\  It  will  be  well  for  Americans  to  esti- 
mate the  amount  required  at  500  pounds  at  least,  since  we  are  not  so 
careful  to  prevent  waste  as  the  people  of  Europe.  If  permitted, 
goats  will  waste  much  hay  by  pulling  it  down  underfoot;  and  as  they 
are  very  particular  about  their  food,  they  will  eat  nothing  that  is 
soiled  or  tainted. 

Without  hay  or  good,  dry  fodders  goat  keeping  for  milk  is  scarcely 
possible;  this  class  of  feed  can  not  be  displaced  by  an}'^  other.  Good 
hay,  such  as  the  goats  relish,  is  preferable  to  coarser  fodders.  Clover 
hay  probably  has  no  superior  as  feed  for  goats.  It  exercises  a  stimu- 
lating influence  upon  the  digestive  organs  and  serves  as  an  active 
element  in  the  production  of  milk.  Fresh  hay,  which  has  not  under- 
gone the  sweat,  is  diflScult  of  digestion  and  easily  induces  bloating. 
Old  and  musty  hay  becomes  repulsive. 

Such  roots  as  mangolds,  carrots,  swedes,  Jenisalem  artichokes, 
parsnips,  potatoes,  and  turnips  are  regarded  as  excellent  feed.  The 
goats  prefer  the  turnips.  All  roots  must  be  washed  perfectly  clean. 
A  common  method  of  feeding  in  England  is  to  cut  the  larger  roots  into 
halves  and  place  them  with  the  cut  surface  uppermost  in  the  bottom 
of  a  pail.  The  goat  will  then  work  at  the  pieces  until  all  the  inside  is 
completely  eaten,  leaving  the  rind.  The  animals  seem  to  enjoy  doing 
this  work.  It  is  advised  not  to  feed  the  mangolds  earlier  than  Christ- 
mas, as  when  fed  soon  after  they  are  pulled  they  are  likely  to  produce 
scours. 

Elsewhere,  under  the  head  of  "  Flavor  and  odor  of  the  milk,"  there 
is  some  discussion  of  the  influence  of  garbage  upon  the  milk;  but 
those  remarks  apply  especially  to  that  garbage  which  is  decaying  and 
filthy  and  which  is  eaten  by  the  goats  because  of  necessity  rather  than 
from  choice.  Clean  and  fresh  refuse  from  the  kitchen  and  table,  such 
as  potato  and  turnip  parings,  cabbage  leaves,  and  crusts  of  bread,  are 
readily  eaten. 

In  feeding  grain  the  same  judgment  must  be  exercised  as  when  it  is 
fed  to  dairy  cows.  It  must  be  of  the  proper  kind  and  not  fed  in  such 
quantities  as  to  produce  fat  rather  than  milk. 

Bran  is  considered  a  most  excellent  feed,  but  its  use,  of  course,  will 
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depend  upon  its  cost.  The  daily  ration  of  this  feed  will  vary  between 
one-half  and  three-quarters  of  a  pound.  It  will  be  well  to  dampen 
the  bran  with  a  little  salt  water.  Malt  is  recommended  by  some, 
where  it  can  be  had  regularly  and  at  reasonable  cost.  It  is  an  excel- 
lent milk- producing  feed,  but  it  should  never  be  fed  sour. 

Oats  are  specially  good  for  goats  that  are  dry  and  for  kids.  From 
one-half  pint  to  one  pint  a  da}'  will  be  suflScient.  Corn  is  preferred  b\* 
Pegler  for  goats  in  milk;  not  over  a  pint  a  day  should  be  given.  He 
says  that  when  it  is  mixed  with  pease  or  beans  it  foi-ms  capital  food. 
Corn  is  the  most  abundant  grain  feed  in  the  United  States,  and  there- 
fore ought  to  be  of  great  assistance  in  the  development  of  a  milch  goat 
industry.  Meal,  oil  cake,  and  linseed  cake  are  highly  favored.  Of 
the  latter  Kloepfer  says:  ''It  is  absolutely  invaluable  before  delivery, 
when,  on  account  of  its  digestibility  and  ready  assimilation,  it  is  a 
prophylactic  against  milk  fever."  In  giving  oil  cake  and  linseed  cake, 
it  should  be  broken  into  small  bits. 

Some  remarks  on  the  feeding  of  various  substances  are  copied  here- 
with from  foreign  writers: 

From  my  experimenta,  which  I  have  conducted  in  the  past  two  years  upon  my 
experimental  animals,  one  must  figure  on  at  least  3  hundredweight  of  hay  yearly 
for  each  mature  animal.  If  one  can  obtain  more,  of  course  it  is  so  much  the  better. 
As  a  means  of  saving  the  hay  it  is  HUggest^'d  that  it  be  cut  up  and  be  fe<l  in  a  narrow 
rack  and  mixed  with  straw.  By  this  means  the  animals  will  be  prevented  from 
tramping  the  fee<i  under  foot.  It  is  best  in  the  morning  to  feed  half  of  the  day's 
ration  of  hay,  mixed  with  equal  amount  of  ntraw,  and  after  this  to  give  water  which 
in  severe  weather  has  been  allowed  to  stand  in  a  warm  room  or  in  the  kitchen.  The 
offal  from  the  kitchen  serves  as  the  usual  noon  meal,  which  should  \ye  given  not  with, 
but  without,  a  large  amount  of  liquid. — Kloepfer.    * 

Hay  is  best  supplied  in  its  entire  state,  but  may  l)e  cut  up  into  chaff  and  mixed 
with  the  provender.  As,  however,  this  requires  the  use  of  a  chaff  cutter,  which  it  is 
not  worth  while  to  purchase  merely  for  goats,  it  will  l)e  generally  given  as  hay  and 
not  as  chaff.  Bulky  food  like  this  8er^•e8  the  purpose  of  filling  the  stomach,  which 
requires  a  certain  amount  of  distention  to  enable  it  to  perform  its  functions  properly. 
To  effect  this  with  corn  alone  would,  in  the  first  place,  be  expensive,  and,  secondly, 
so  large  a  quantity  of  concentrated  food  would  be  injurious.  In  fact,  hay  or  chaff  in 
conjunction  with  corn  may  be  regarded  in  the  same  light  in  the  diet  of  a  goat  as 
bread  and  vegetables  combined  with  meat  in  that  of  man.  There  are  two  kinds  of 
hay — meadow  hay,  composed  mainly  of  grass  with  a  few  herbage  plants,  and  clover 
hay,  made  with  that  plant  alone.  The  latter  is  generally  preferred  by  goats,  but 
the  former  is  considered  best  for  milch  goats,  l)eside8  also  l)eing  cheaper. — Pegler. 

It  seems  to  be  the  general  practice  to  house  goats  during  the  night  and,  except  in 
the  middle  of  summer,  it  is  probably  best  to  do  so.  They  will  need  some  food 
during  the  night — a  small  armful  of  grass  or  some  leaves,  while,  if  they  are  in  milk, 
a  few  oats,  say  half  a  pint,  will  be  an  advantage.  Kids  should  have  some  oats  every 
day  if  they  are  wanted  for  stock.  In  the  winter  some  linseeil  cake  is  of  great  use, 
and  roots  will  have  to  be  useii — carrots,  swedes,  and  mangels;  the  mangels  ought  not 
to  be  used  before  February  or  March.  The  tops  are  good  f(X)d.  All  roots  should  be 
washed.  A  certain  amount  of  hay  must  be  given,  but  in  small  quantities  at  a  time 
or  it  will  be  thrown  down  and  wa8te<i. 
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In  stall  feeding  the  food  will  be  much  the  same.  It  is  best  given  in  three  meals, 
at  regular  times,  but  the  food  should  he  varied  as  much  as  po8sil)Ie.  This  change  is 
of  great  importance.  A  moderate-sized  garden  will  supply  most  of  the  food  required 
for  one  or  two  goats  in  the  shape  of  waste  products,  such  as  the  thinning  of  carrots 
and  tumi|)8,  the  spare  young  cabbages  for  whicth  there  is  no  room,  the  lettuces  that 
have  bolted,  any  weeds  and  hedge  clippings,  together  with  potato  and  apple  peelings 
and  dry  crusts  of  bread  from  the  kitchen,  all  kept  very  cle&n.—SoameH. 

Opinions  differ  as  to  the  proper  time  to  feed.  Some  favor  two  times 
a  day  and  others  three  times  a  day.  The  best  results  from  hay  are 
when  there  is  an  abundance,  and  there  should  be  some  in  the  rack  at 
night. 

CONCERNING   DISEASES  OF  GOATS. 

It  is  said  by  those  who  write  from  experience  that  goats  are  not 
subject  to  so  great  a  variety  of  diseases  as  sheep,  but  those  diseases 
which  do  attack  them  are  in  the  main  the  same  as  attack  sheep. 

For  various  reasons,  principally  because  of  the  limited  experience 
with  goats  in  the  United  States,  it  is  deemed  wise  not  to  enter  upon  a 
discussion  of  diseases  that  might  occur.  Most  farmers  know  quite 
well  how  to  handle  animals  with  minor  troubles,  but  conditions  that 
become  serious  should  call  for  the  services  of  the  veterinarian. 

Let  the  owner  of  goats  keep  ever  in  mind  that  prevention  of  disease 
is  nearly  always  easier  than  a  cure.  Given  a  healthy  goat,  provided 
with  good  feed  and  water,  plenty  of  fresh  air,  and  proper  housing,  we 
have  the  conditions  that  do  not  tend  toward  disease. 

THE  MATTER  OF  BREEDING. 

The  buck. — With  milch  goats,  as  with  any  other  breed  of  domestic 
animals,  it  is  very  essential  that  the  best  buck  possible  should  be 
employed.  Not  only  should  he  conform  to  the  recognized  type  for  his 
breed,  but  it  should  be  ascertained  whether  he  is  from  a  strain  having 
well-known  milking  qualities.  If  his  sire  is  of  the  proper  breed  and 
his  dam  a  good  milker,  the  chances  are  that  he  is  a  good  animal  from 
which  to  breed.  In  fact,  records  of  the  amount  of  milk  given  by  the 
dam,  granddams,  and  other  near  female  relatives  of  bucks  should  be 
available  and  the  selection  of  males  should  eventually  be  based  largely 
on  this  evidence.  These  records  are  not  diificult  to  make  in  flocks 
which  are  being  carefully  bred.  There  is  nothing  so  important  in 
breeding  as  evidence  that  the  whole  family  is  good  in  performance. 
Always  avoid  what  are  usually  referred  to  as  "common"  bucks. 

The  number  of  does  to  be  served  will  depend  very  largely  upon  the 
management  of  the  buck.  His  age  and  constitution,  as  well  as  the 
character  and  quantity  of  his  feed,  have  an  important  bearing  upon 
his  powers  of  reproduction.  If  the  buck  is  allowed  to  repeat  service 
several  times  for  one  doe,  it  is  apparent  that  a  smaller  number  of  does 
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can  be  served  than  if  there  is  one  service  only.     When  carefully  man- 
aged, one  buck  is  sufficient  for  a  flock  of  fifty  does. 
The  following  description  is  from  Pegler: 

A  he  goat  should  have  a  small  neat  head  with  plenty  of  beard  and  neck  short  and 
thick,  with  abundance  of  hair.  The  horns  may  be  large,  but  not  too  coarse  an«l 
heavy.  The  chest  should  be  broad  and  massive,  the  back  long  and  straight,  and 
the  ribs  well  rounded,  the  tail  being  placed  high  up  on  the  hindquarters.  These  are 
required  to  l)e  aa  square  as  possible,  the  reverse  Iwing  the  most  common  failing  of 
he  goats.  The  legs  munt  bo  straiglit,  thick,  and  strong,  and  well  covered  with  liair 
on  the  thighs  and  buttocks. 

The  doe. — In  a  measure  the  same  chamcteristics  possessed  by  the 
buck  should  be  prominent  in  the  doc.  She  should  be  of  a  milking 
strain  and  at  the  same  time  have  the  other  recognized  qualifications 
for  milch  goats.  For  convenience  most  foreign  breeders  prefer  horn- 
less goats  of  solid  colors,  but  while  horns  and  long  hair  may  be 
regarded  as  nuisances,  these  features  really  have  no  influence  upon  the 
quality  or  quantity  of  the  milk.  It  is  obvious  that  an  animal  with 
short  hair  is  more  easily  kept  clean  than  one  with  long  hair. 

The  animal  should  present  a  lanky  appearance,  with  broad  muzzle, 
clean-cut  head,  graceful  neck,  large  in  the  stomach.  The  chest  should 
be  deep  and  broad  and  the  height  should  be  equal  at  the  shoulders  and 
the  hips.  The  udder  is  hard  rather  than  soft  and  fat.  Sometimes  a 
fat  udder  is  mistaken  for  one  of  large  milk  capacity.  The  size  of  the 
udder  varies  with  the  length  of  time  since  kidding  and  also  with  the 
number  of  times  she  has  kidded.  It  is  not  uncommon  to  see  the  does 
of  pure  breeding  have  teats  that  touc^h  the  ground  as  they  walk  about, 
especially  among  the  goats  of  Malta,  Spain,  and  India.  Occasionally 
there  are  found  individuals  among  connnon  or  crossbred  goats  that 
have  udders  that  nearly  approach  this  size. 

The  following  description  is  by  a  German  writer  of  much  observa- 
tion and  experience: 

In  a  good  milch  goat  the  following  points  are  to  be  described:  Along  body,  grow- 
ing larger  at  the  hinder  parts  and  beneath,  neatly  rounded  form,  a  deep  and  broad 
breast,  short  legs,  broad  buttocks,  wide  but  filled  out  "hungry  hole"  (the  depresBion 
in  front  of  the  hip  bone),  a  neck  that  is  not  too  long  nor  too  thick,  a  light,  broad 
head,  wide  mouth,  and  good  udder.  The  udder  should  be  of  considerable  size. 
Only  those  goats  can  give  i)lenty  of  milk  which  have  a  bulky,  well-developed  milk 
gland;  that  is,  a  large  udder.  But  it  is  not  always  the  case  that  a  (Spacious  udder 
signities  a  high  milk  yield.  The  amount  of  glandular  tissue  in  the  udder  can  be 
augmented  by  the  surrounding  flesh  and  fat,  and  then  the  udder  is  s|K)ken  of  as  a 
fleshy  or  fatty  udder.  A  large  udder  is,  then,  a  favorable  sign  of  an  abundance  of 
milk  when  it  is  a  genuine  udder.  A  fatty  udder  feels  soft  and  full;  its  skin  is  gener- 
ally somewhat  thicker,  sparsely  covered  with  long,  C()ar6e  hair;  does  not  wrinkle 
after  milking  and  diminishes  only  slightly  in  circumference.  A  genuine  milk  udder 
feels  tight  and  as  having  kernels  in  its  upper  i)ortion;  its  skin  is  thin  and  tender, 
covered  with  short  fine  hair,  and  forms  very  perceptible  folds  and  wrinkles,  which 
fall  together  after  the  milking  is  done,  if  the  condition  of  the  udder  is  not  too  tense. 
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Moreover,  the  blood  vessels  course  along  very  noticeably  on  account  of  the  thin  skin 
when  the  udder  is  filled — ^a  condition  not  present  in  the  case  of  a  fatty  udder.  A 
good  milch  goat  should  have  a  fine,  thin  skin,  which  is  best  examined  over  the  ribe, 
and  it  should  be  covered  with  fine  (not  bristly),  smooth,  glistening  hair.  That  the 
absence  of  horns  posseses  an  alleged  influence  in  making  the  milk  mild  in  taste  has 
been  spoken  of  before.  When  all  these  characteristics  coincide  it  is  certain  that  one 
is  dealing  with  a  good  milch  goat. 

THE  BREEDING   AGE. 

There  is  probably  no  other  domestic  animal  that  is  liable  to  breed 
so  young  as  a  goat;  but,  as  with  other  animals,  to  permit  very  early 
breeding  is  to  dwarf  the  doe,  and  consequently  render  her  almost  use- 
less as  a  good  milker.  If  a  doe  is  bred  at  the  age  of  1  year  she 
will  drop  her  kids  five  months  later,  which  is  young  enough  if  the 
purpose  is  to  produce  a  good  milker  to  last  through  several  years.  A 
buck  may  be  put  to  light  service  at  the  age  of  1  year,  but  results 
are  more  satisfactory  if  he  is  not  bred  till  from  18  to  24  months  old. 

The  period  of  gestation  in  the  doe  is  about  five  months  (from  147  to 
152  days),  the  same  as  with  sheep.  They  come  in  heat  at  all  times  of 
the  year,  but  not  frequently  between  the  first  of  April  and  the  last  of 
August.  The  presence  of  the  buck  has  its  influence  upon  the  appear- 
ance of  heat.  The  doe  is  in  heat  in  season  about  every  three  weeks, 
and  the  period  lasts  from  one  to  three  days.  The  signs  are  unmis- 
takable, and  the  owner  can  use  his  judgment  as  to  when  to  breed. 

THE  TIME  TO   BREED. 

The  information  just  given  above  shows  that  the  owner  of  goats 
niay,  in  a  general  way,  choose  his  own  time  for  breeding.  When 
goats  are  kept  for  family  use,  where  a  supph^  of  milk  throughout  the 
year  is  desirable,  a  practice  is  in  vogue  of  so  arranging  the  breeding 
that  some  of  the  does  may  drop  their  kids  at  one  time  and  others  about 
six  months  later.  It  is  only  by  such  a  method  that  one  can  expect  to 
have  a  constant  supply  of  milk. 

NUMBER  OF   KIDS   AT  ONE  BIRTH. 

The  usual  number  of  kids  at  one  time  from  milch  goats  is  two,  but 
instances  are  not  rare  where  there  are  three.  Mrs.  Edward  Roby,  of 
Chicago,  has  a  doe  which  at  one  time  had  four  kids  and  the  next  time 
three.  A  picture  of  this  goat  is  shown  in  plate  1,  figures  1  and  2. 
There  is  a  record  of  a  Nubian  goat  which  dropped  eleven  kids  within 
twelve  months — four  on  each  of  two  occasions  and  three  at  another. 

Whether  the  doe  shall  be  required  to  raise  so  many  kids — or  even 
one,  for  that  matter — will  depend  upon  circumstances.  If  the  breed 
is  exceptionally  good  and  the  kids  therefore  worth  more  than  the  milk, 
it  is  obvious  that  the  kids  should  have  first  considei-ation. 
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If  the  sire  and  dam  are  of  pure  breeding,  or  have  been  selected  from 
nondescript  Htock  because  of  their  milk  characteristics,  it  might  be 
profitable  to  raise  the  kids,  but  with  ordinary  animals  the  most  eco- 
nomical plan  is  to  kill  the  male  kids  as  soon  as  born  or  as  soon  as  they 
are  old  enough  for  use  as  meat.  The  object  in  view  in  keeping  the 
female  kids  is  milk  production  and  flock  increase;  if  their  breeding 
promises  nothing  in  the  matter  of  milk  production,  which  is  likely 
if  the  sire  happens  to  be  of  poor  quality,  they,  too,  should  be 
slaughtered. 

All  things  taken  together,  the  advisability  of  raising  the  kids 
depends  upon  "dollars  and  dime^,"  and  this  is  a  matter  that  each 
breeder  will  be  able  to  decide  for  himself  better  than  anyone  else  can 
do  for  him. 

In  European  countries  goat's  milk  always  brings  a  higher  price 
than  cow's  milk,  and  because  of  this  fact  kids  are  often  raised  on 
cow's  milk.  This  is  not  a  difficult  thing  to  do.  An  ordinary  nursing 
bottle  answers  the  purpose  fully  until  the  kid  is  old  enough  to  drink. 
There  might  be  some  danger  in  this  method  of  raising  the  kids  if  the 
milk  should  happen  to  come  from  a  tuberculous  cow,  for  it  is  possible 
for  goats  to  contract  tuberculosis,  notwithstanding  the  statement  so 
often  made  that  they  are  absolutely  immime  from  it;  and  there  is  no 
other  method  known,  except  inoculation,  more  likely  to  communicate 
the  disease.  If  the  cow  furnishing  the  milk  is  sound,  this  method 
ought  to  prove  very  satisfactory. 

If  a  nursing  bottle  is  brought  into  use  it  should  always  be  kept 
clean.  Particles  of  sour  milk,  that  otherwise  will  collect  in  the  nipple, 
will  clog  the  opening,  and  very  often  produces  sickness  in  the  kid. 

So  soon  as  the  kids  are  old  enough  to  eat  they  should  be  allowed 
some  green  feed.  If  leaves  of  trees  or  weeds  are  available  the  kids 
will  snip  them  off,  and  thus  secure  a  mixture  of  diet,  which  is  quite 
essential;  for  goats  of  all  ages  soon  tire  of  one  kind  of  feed  if  it  is 
given  without  change.  A  little  later  the  kids  will  begin  to  eat  grain. 
Oats  are  generally  considered  the  best  grain  for  the  growing  animals, 
although  other  grains,  when  fed  with  judgment,  give  satifactory 
results. 

The  time  for  weaning  will  depend  upon  the  value  of  the  kids. 
Assuming  that  the  kids  are  sucking,  because  the}'^  are  worth  more  to 
the  owner  than  the  milk,  they  should  not  be  weaned  until  they^  can  do 
just  as  well  or  better  on  other  feed.  This  time  will  be  not  less  than 
three  months  from  birth,  and  not  over  four  months. 

A  kid  is  one  of  the  most  delicate  animals  known  until  it  is  two  or 
three  weeks  old.  It  is  frequently  said  by  sheep  men  that  "almost 
nothing  "  will  kill  a  very  young  lamb;  less  than  that  will  kill  a  kid.  It 
must  be  kept  dry,  be  kept  warm,  and  l)o  well  nourished.     A  cold  rain 
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upon  a  youn^  kid  i^  about  as  certain  to  produce  death  as  a  bullet 
through  its  body.  Angora  goat  raisers  find  it  ver}^  necessar}'  to  ascer- 
tain from  the  first  whether  the  kids  are  getting  nourishment  in  suffi- 
cient quantit5',as  the  milk-producing  qualities  of  that  breed  are  uncer- 
tain; but  with  milch  goats  this  condition  should  not  arise.  However, 
it  is  better  to  keep  close  watch  for  a  few  days  in  order  to  guard  against 
any  mishap.  After  the  kid  is  two  or  three  weeks  old  it  begins  rapidly 
to  develop  a  hardy  nature. 

IN-ANT)-IN   BREEDING. 

By  in-and-in  breeding  is  meant  the  mating  of  individuals  that  are 
closel}^  related  to  each  other.  This  practice  is  one  which  the  careless 
breeder  is  very  likely  to  permit  or  possibly  encounige,  but  he  should 
know  that,  except  in  skillful  scientific  hands,  it  may  result  in  goats 
of  weak  constitutions.  If  we  are  to  have  a  hardy  race  of  goats  in 
this  country  we  must  avoid  everything  of  whatever  nature  that  has 
a  tendency  to  weaken  the  constitution  of  the  animals.  One  of  the 
evils  from  which  the  Angora  goat  industry  is  now  recovering  was  the 
in-and-in  breeding  that  w^as  extensively  practiced  until  a  ver}'  few  years 
ago.     Let  the  milch  goat  breeders  profit  by  that  mistake. 

The  purpose  here  is  not  to  condemn  in-and-in  breeding  altogether, 
for  it  has  in  some  cases  proved  to  be  of  great  benefit;  but  its  success 
depends  so  much  upon  a  thorough  knowledge  of  the  principles 
involved — information  which  is  not  possessed  by  the  great  majority  of 
breeders — that  goat  men  are  advised  to  avoid  the  practice.  Some 
families  of  goats,  as  of  other  breeds  of  live  stock,  will  endure  in-and- 
in  breeding  better  than  other  families.  A  family  of  strong  milking 
goats,  which  will  thrive  under  close  breeding,  would  be  especially  val- 
uable, because  it  could  be  multiplied  pure  without  injury  by  the  admix- 
ture of  blood  less  eflScient  in  milk  production.  Such  blood  would  be 
useful  as  purebred  milch  stock,  and  the  males  would  be  likelj^  to  be 
prepotent  sires  to  use  in  improving  the  remainder  of  the  breed  or  in 
grading  up  from  common  stock. 

HARDINESS  OF  GOATS. 

The  goat  is  a  hard}^  animal;  but  it  must  not  be  understood  by  this 
statement  that  it  is  capable  of  withstanding  all  of  the  hardships  for 
which  it  is  so  frequently  given  credit.  In  a  playful  way  the  press 
writers  and  cartoonists  picture  the  goat  as  being  always  thrifty  upon 
a  diet  of  posters  and  tin-can  labels,  and  show  it  in  great  happiness  in 
a  vacant  lot  that  is  entirely  wanting  in  weeds  and  other  vegetation.  It 
is  surprising  but  nevertheless  true  that  some  people  believe  such 
stories,  if  one  may  judge  their  beliefs  by  their  actions.  Thousands  of 
Angoras  have  been  starved  to  death  in  inclosures-  so-called  pastures — 
where  there  was  practically  no  feed  whatever.     Apparently  the  animals 
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were  expected  to  gnaw  the  bark  from  trees  large  enough  for  saw- 
logs  and  to  gather  leaves  and  twigs  at  a  height  of  10  feet  and  more. 
The  hardiness  of  the  goat  is  ascribed  to  various  causes,  such  as  the 
large  amount  of  exercise  and  fresh  air  that  it  gets  in  gathering  its 
food,  the  great  variety  of  food  that  it  secures  in  thus  wandering  about, 
and  its  practical  freedom  from  tuberculosis  consequent  upon  the  above 
conditions;  but  it  can  not  maintain  this  hardiness  without  exercise, 
with  little  fresh  air,  or  with  little  feed,  and  that  of  one  kind  only. 
There  must  be  also  a  good  shelter  from  storms  essy  of  access  at  all 
times,  and  protection  against  extreme  cold  must  be  afforded  in  winter. 
Under  the  conditions  first  named  in  this  paragraph  the  goat  is  likely 
to  remain  healthy;  but  it  should  not  ])e  assumed  that  it  is  not  subject 
to  disease.  The  same  precautions  should  be  exercised  toward  it  that 
are  accorded  sheep. 

After  an  experience  with  jjoats  of  various  breeds,  extending  over  a  good  number 
of  years,  I  have  been  f()rce<l  to  tJie  coiichision  that  these  animals,  under  the  conditions 
in  which  they  are  usually  maintained  in  this  country,  are  not  the  hardy  creatures 
they  are  popularly  supposed  to  be,  and  which  I  myself  at  one  time  thought  them. 
No  doubt  in  a  wild  or  semidomesticated  state  on  the  rocks  and  mountains  where  they 
love  to  roam,  and  where  they  obtain  the  kind  of  foo<l  best  suited  to  their  require- 
ments, these,  like  most  other  animals  under  similar  circumstances,  rarely  suffer  from 
disease.  But  housed  in  overheated  an<l  ba<ily  ventilated  stables  or  pastured  on  rich, 
moist  soil,  this  hardihood  no  longer  exists,  and  goats  l)ecome  subject  to  some  of  the 
diaeaaes  common  to  sheep  and  cattle.— 7 Vf/Z^'r. 

POINTS   TO   BE   OBSERVED   IN    rURClIASING   GOATS. 

Aside  from  the  technical  points  governing  the  selection  of  a  buck  or 
a  doe,  there  are  a  few  others  that  are  worthy  of  consideration  and 
they  are  discussed  here. 

If  a  registered  goat  is  purchased,  both  the  seller  and  the  purchaser 
should  be  anxious  to  see  that  the  transfer  of  the  certificate  is  properly 
recorded  with  the  registry  association.  This  is  usually  done  by  the 
purchaser  after  the  seller  has  turned  over  to  him  the  certificate  which 
he  holds.  The  purchaser  should  insist  upon  this  action.  He  should 
also  obtain  from  the  seller  a  copy  of  the  pedigree  of  the  animal.  Of 
course,  right  now,  when  registration  is  just  beginning,  a  pedigree  will 
necessarily  be  very  short,  but  the  purchaser  should  have  what  there 
is  of  it.  It  is  not  necessary  to  discuss  the  value  of  pedigrees,  but  live 
stock  men  all  know  how  important  a  pedigree  is. 

An  animal  is  not  necessarily  a  good  one  because  it  is  registered;  but 
its  registration  indicates  that  its  sire  and  dam  have  been  bred  along 
right  lines,  and  the  chances  are  that  it  will  \ye  useful  for  the  purpose 
for  which  it  is  bred. 

There  are  some  advantages  in  purchasing  an  old  goat,  say  5  or  6 
years  old.  She  will  know  better  than  a  young  one  how  to  care  for 
her  kids;  she  will  have  become  accustomed  to  the  milking  operation, 
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and  probably  she  will  give  a  larger  quantity  of  milk  than  a  3'ounger 
animal.  Benides,  if  a  goat  has  once  given  milk,  one  hjw  a  pretty  fair 
index  of  what  she  will  do  in  the  future.  The  purchaser  should  be  on 
the  alert  in  order  that  a  goat  may  not  be  sold  to  him  that  is  so  old  as  to 
have  passed  all  its  days  of  usefulness.  The  teeth  will  show  the  age  until 
the  animal  is  6  years  old,  but  after  that,  in  the  absence  of  authentic 
re(*ords,  dependence  must  be  upon  the  judgment  based  upon  general 
appearances.  The  condition  of  head  and  eyes  indicates  old  age  better 
than  any  other  features.  A  goat  is  not  to  be  considered  old  because 
it  is  thin  in  flesh,  for  this  condition  is  a  prevailing  characteristic  among 
milch  goats.  It  is  next  to  impossible  to  put  any  fat  on  one  that  is 
giving  milk. 

The  purchaser  should  insist  upon  healthy  animals.  If  he  should 
get  one  that  is  sick  he  not  only  stands  a  chance  of  losing  it,  but  the 
sickness  may  spread  to  all  the  others  of  the  flock  and  finally  result  in 
total  disaster.  This  would  be  especially  true  of  the  disease  known  as 
takosis,  which  is  described  in  Bulletin  No.  45  of  the  Bureau  of  Animal 
Industry.  The  animal  selected  should  show  spirit  in  eyes  and  ears, 
give  evidences  of  plenty  of  blood,  and  be  a  hearty  feeder  Condition 
as  to  fatness  should  not  have  much  weight,  but  make  sure  that  the 
thinness  is  not  due  to  poor  health.  Ordinarily  the  bucks  may  be 
expected  to  carry  more  flesh  than  the  does. 

PRICES   OF   MILCH   GOATS. 

So  far  there  has  been  verj'  little  dealing  in  milch  goats  in  the  United 
States,  and  therefore  no  really  definite  price.  It  is  evident  there  will 
be  as  many  different  prices  as  there  are  different  kinds  of  goats.  The 
common  American  goats  can.be  purchased  at  this  time,  if  one  is  so 
fortunate  as  to  find  them,  at  $2.50  to  $10,  while  no  prices  have  been 
made  upon  any  of  the  purebred  animals.  The  basis  of  the  price  to  be 
paid  must  depend  upon  the  value  of  the  animal  to  the  purchaser,  and 
in  such  a  case  the  purchaser  himself  is  the  best  judge. 

The  best  milkers  of  Malta  sell  at  $18  to  $25,  while  the  various  breeds 
of  Switzerland  bring  about  $20  each.  In  Syria  and  Egypt  they  may 
be  had  for  a  price  as  low  as  $4  each.  In  England  prices  are  very  much 
higher.  A  very  fine  milker  in  the  latter  country  will  sometimes  bring 
as  much  as  $40;  if  a  pure  Toggenburger,  the  price  is  more  apt  to  be 
$100  or  more. 

WHERE  TO  PURCHASE   GOATS. 

"Where  can  I  purchase  milch  goats?"  That  is  the  question  that 
has  often  been  asked  of  the  Bureau  of  Animal  Industry,  and  it  will 
probably  be  repeated  a  thousand  times  more.  The  difficulty  is  that  a 
definite  and  entirely  satisfactory  reply  can  not  be  given;  but  it  is  pro- 
posed here  to  give  the  best  information  at  hand  for  the  benefit  of  pros- 
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pective  purchasers.  At  this  time,  right  at  the  beginning  of  a  new 
industry  liore,  it  is,  of  course,  not  expect^xl  that  there  are  anywhere 
large  flocks  to  which  correspondents  may  be  referred;  and  if  such  flocks 
are  brought  together  very  soon  they  must  necessaril}'  be  of  the  com- 
mon stoi^k.  With  only  about  a  score  of  purebred  does  in  the  country 
at  this  time  we  can  not  hope  for  a  suflicient  number  of  kids  very  soon 
to  supply  the  demand  for  animals  of  pure  breeding.  It  is  the  purpose 
of  the  owners  of  these  purebred  animals,  however,  to  keep  the  blooJ 
pure  through  the  imported  does  and  to  use  the  pure  bucks  to  the  full- 
est extent  practicable  upon  selected  American  does.  This  method  should 
soon  produce  a  considerable  supply  of  grade  kids  of  considerable  value. 

It  is  obvious  that  for  a  time  those  who  desire  to  purchase  milch  goats 
will  have  to  depend  principally  upon  the  common  American  stock, 
and  these  animals  will  be  found  generallj'  in  the  suburbs  of  the  larger 
cities,  where  sometimes  as  many  as  half  a  dozen  may  be  found  in  a 
flock.  In  the  Southern  States  a  considerable  number  will  be  found 
here  and  there  on  fanus,  especialh'  upon  those  farms  tilled  by  colored 
people. 

Occasionally  there  are  Angoras  that  give  a  large  quantity  of  milk, 
but  they  are  not  numerous.  The  milk  of  the  Angora  is  equal  in  qual- 
ity to  that  of  any  of  the  milch  breeds,  and  some  analyses  indicate  its 
superiority  over  all  of  them. 

LENGTH   OF   A   GOAT'S   LIFE. 

Goats  have  been  known  to  live  to  be  16  years  old,  but  such  instances 
are  rare.  The  average  length  of  a  goat's  life  is  probably  about  12 
years;  and,  in  the  case  of  does,  if  they  have  l)een  well  cared  for  during 
all  of  their  lives,  they  may  produce  kids  until  that  age,  but  the  ability 
to  produce  milk  is  greatly  diminished.  Under  the  ordinary  conditions 
of  goat  raising,  an  animal  is  in  her  prime  when  from  5  to  7  years  old. 
If  one  should  possess  an  exceptionally  good  doe,  one  which  transmits 
her  good  characteristics  to  her  ofi'spring,  he  would  have  a  doe  worth 
his  while  to  keep  till  old  for  breeding  alone. 

The  buck's  period  of  usefulness  depends  more  largely  upon  his  care 
than  that  of  the  doe.  If  not  managed  with  good  judgment,  his  vitality 
is  liable  to  be  exhausted  before  he  becomes  very  old.  If  he  is  kept 
vigorous  by  good  feed  and  put  to  service  rationall}^  he  should  be  yet 
a  good  getter  at  10  or  12  years  of  age. 

HOW   TO    DETERMINE  THE   AGE. 

It  is  not  a  difficult  matter  to  determine  the  age  of  a  goat  until  after 
it  is  4  years  old.  The  accompanying  illustration  (fig.  3)  from  Bryan 
Hook  is  very  helpful  to  an  understanding  of  this  matter.  During  the 
first  year  of  a  kid's  life  its  teeth  are  small  and  even  and  sometimes 
separated,  as  shown  in  the  illustration;  the  second  year  shows  the  two 
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front  teeth  as  being  much  larger  and  higher;  the  third  year  adds  two 
more  large  teeth;  the  fourth  year,  two  others;  and  the  fifth  year, 
two  others  yet,  which  completes  the  set.  After  this  time  the  only  way 
to  know  a  goat's  age  is  from  records  that  may  have  been  kept;  but 
one  may  form  some  judgment  of  its  age  by  its  general  appearance. 

goat's  flesh  as  food. 

There  is  a  prejudice  in  most  countries  against  goat's  flesh  as  food. 
This  is  the  outgrowth  of  experience  with  common  and  milch  goats, 
the  flesh  of  which,  from  mature  animals,  is  tough  and  often  of  strong 
flavor.  In  some  parts  of  Asia,  especially  in  Asia  Minor  and  Syria, 
the  goat,  however  poor  its  flesh  may 
be,  is  the  only  economic  source  of  fresh 
meat,  and  many  are  used  there  in  this 
way. 

The  kids  are  everywhere  considered 
a  table  delicacy.  There  is  in  the  meat 
none  of  the  unpleasant  features  of  that 
from  the  older  animals,  and  it  is  gener- 
ally said  to  be  superior  in  flavor  to  lamb. 
They  should  be  slaughtered  for  eating 
when  from  one  to  three  months  old.  A 
correspondent  of  this  Bureau,  in  writing 
of  the  goats  kept  in  the  Italian  settle- 
ment at  Palisades  Park,  N.  J.,  states  that 
the  kids,  when  dressed  at  eight  weeks 
old,  sell  readily  at  $3  to  $5  each.  Of 
course,  this  locality  is  near  the  largest  and  best  market  of  the  country, 
but  the  delicacy  of  their  flesh  ought  to  insure  a  ready  market  anywhere. 

THE   SKINS. 

The  skins  of  milch  goats  are  of  better  quality  than  those  of  the  Angom 
breed,  and  are  the  kind  used  in  the  manufacture  of  shoes  and  gloves, 
and  those  from  the  colder  parts  of  the  country  are  better  than  those 
from  the  warmer  parts.  Inasmuch  as  the  United  States  imports  mil- 
lions of  dollars'  worth  of  goatskins  annually,  it  would  seem  that  there 
should  be  a  ready  market  for  all  that  might  be  produced  here.  It  is 
estimated  that  the  skin  from  a  kid  of  two  months  is  worth  when  dry 
about  25  cents. 

Probably  most  people  who  handle  goats  know  how  to  c^re  for  the 
skins,  but  for  the  benefit  of  those  who  may  desire  information  on  this 
point  the  following  is  copied  /rom  Pegler: 

The  operation  of  flaying  should  be  performed  as  soon  after  the  death  of  the  animal 
as  possible,  for  if  it  be  delayed  any  length  of  time  the  hide  may  deteriorate  in  quality; 
this  is  sure  to  be  the  case  if  the  goat  dies  from  disease  and  has  been  left  until  decompo- 


Fig.  8.— How  teeth  show  the  nge  of  goato. 
(Copied  from  Bryan  Hook.) 
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sition  has  begun  to  take  place.  To  remove  a  skin  properly  requires  some  skill  and 
care,  so  as  not  to  cut  it  with  the  knife,  and  at  the  same  time  leave  as  little  flesh  and 
fat  attached  to  it  as  possible.  Those  who  are  inexi)erienced  in  such  work  had  better 
employ  their  butcher's  slaughterman,  who  for  a  trifle  will  kill,  flay,  and  cut  up  their 
goat  in  a  workmanlike  manner.  When  the  skin  has  been  taken  off,  all  the  bits  of 
flesh  and  fat  adhering  to  it  nhould  be  carefully  removed  with  a  knife,  and  the  hide 
placed  to  dry,  the  hair  aide  inward,  in  a  oovereti,  airy  place  free  from  damp.  To  pre- 
vent it  from  shrinking  the  head  and  tail  ends  should  be  stretched  out  and  nailed  on 
a  board,  and  the  leg  parts  spread  out  with  skewers.  Skins  are  sometimes  preserved 
with  salt  and  dried  afterwards,  but  salt  should  not  be  used  where  it  is  intended  to 
convert  them  subsequently  into  leather,  as  it  never  becomes  thoroughly  eradicated. 
The  process  of  salting  consists  of  laying  the  skins  flat  on  the  ground  and  well  sprink- 
ling the  flesh  side  with  salt  and  alum,  more  particularly  on  the  edges  and  spinal  por- 
tions. They  are  then  folded  by  being  doubled,  first  lengthwise  down  the  center,  and 
then  one  fold  over  the  other  until  a  square  is  formed;  they  will  keep  good  in  this 
manner  for  a  considerable  time,  and  may  be  dried  afterwards. 

MILCH   GOATS  AS  BRUSHWOOD   DESTROYERS. 

The  pronounced  habit  possessed  by  Angora  and  common  goats  of 
eating  brushwood  and  weeds  in  preference  to  any  other  feed  is  Avell 
known,  and  the  thought  will  doubtless  occur  to  many  people  that 
milch  goats  have  the  same  predilection;  and,  indeed,  they^  have. 
Whether  or  not  brushwood  is  the  best  feed  for  them  is  a  question  that 
should  be  considered.  German  writers  on  the  subject  of  milch  goat^ 
discourage  the  practice  of  some  of  allowing  the  goats  to  browse  largely 
upon  brushwood.  They  contend  that  the  twigs  and  leaves  not  only 
have  a  tendencj^  to  impart  an  unpleasant  flavor  to  the  milk,  just  as  in 
the  case  of  cows,  but  lessen  the  milk  supply  and  shorten  the  period  of 
lactation.  In  foreign  countries  the  goats  wander  along  the  roads  and 
up  the  mountain  sides  and  gather  whatever  feed  may  be  accessible, 
but  only  a  small  percentiige  of  their  food  is  brushwood. 

In  this  country  the  case  will  probably  be  that  the  feeding  grounds 
will  usually  contain  some  brush  and  a  small  amount  will  hardly  do 
harm;  on  the  contrary,  a  little  brushwood  browse  will  serve  as  a  tonic 
and  thus  help  to  ward  off  disease.  The  act  of  browsing  furnishes 
exercise — something  which  is  an  absolute  necessity.  However,  it 
would  not  be  well  to  place  goats  giving  milk  in  pastures  where  they 
can  have  their  fill  of  leaves  and  twigs,  even  if  the  temptation  to  do  so 
is  strong.  Milch  cows  are  not  profitable  under  such  conditions,  and 
there  is  no  reason  why  goats  should  do  any  better  than  cows.  There 
are  always  kids,  however,  and  the  brushwood  pastures  would  prove  a 
most  excellent  place  for  them;  there  they  would  thrive  under  the  most 
favorable  conditions. 

The  proper  feeding  of  milch  goats  is  discussed  elsewhere  in  this 
article.     (See  p.  34.) 
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THE   MATTER  OF   FERTILIZER. 

It  has  been  estimated  by  careful  observers  that  the  value  of  the 
manure  produced  by  one  sheep,  in  regions  where  manures  are  pur- 
chased at  commercial  prices,  is  $3.30  per  year.  There  is  no  special 
difference  between  the  manure  of  the  sheep  and  that  of  the  goat, 
except  that  the  latter  animal  produces  more  of  it.  But  it  will  depend 
upon  circumstances  whether  this  average  of  $S.SO  per  head  is  actually 
realized.  If  the  goats  remain  upon  rocky  hillsides  or  in  a  stony 
pasture  both  day  and  night,  very  little  good  will  result  from  the  fer- 
tilizer; but  if  they  are  confined  in  a  house  at  night  or  in  a  small  inclos- 
ure  where  the  manure  can  be  collected  and  saved,  or  if  they  run  upon 
land  that  is  later  to  be  used  for  the  production  of  vegetables,  gi'ain,  or 
grass,  it  will  prove  to  be  very  valuable.  The  influence  of  a  very  few 
animals  is  felt  over  a  considerable  area  of  land.  There  is  a  perma- 
nency in  the  effect  of  such  manure  upon  the  land  that  can  not  be 
obtained  from  commercial  fertilizers,  yet  many  farmers  waste  barn- 
yard manure  and  pay  high  prices  for  the  latter. 

Angora  goats  have  been  given  much  well-deserved  credit  for  destroy- 
ing the  brushwood  and  weeds  upon  valuable  land  and  at  the  same  time 
depositing  upon  the  land  a  good  coating  of  fertilizer.  This  clearing 
and  fertilizing,  aided  by  the  sun's  free  access,  have  caused  fields  of 
blue  grass  to  spring  up  where  only  weeds  and  bushes  grew  before. 
Milch  goats  will  not  do  less  if  the  opportunity  is  afforded  them.  But 
it  must  be  borne  in  mind,  as  elsewhere  mentioned,  that  much  browsing 
is  likely  to  have  a  bad  ^ect  on  both  the  quantity  and  the  quality  of 
the  milk. 

HORNS  OR  NO  HORNS. 

Some  German  writers  make  strong  claims,  without  specifications, 
however,  for  goats  without  horns,  but  a  study  of  the  matter  seems  to 
show  that  as  between  the  horned  and  hornless  varieties  there  is  no  dif- 
ference in  the  amount  of  feed  required  or  in  the  quality  and  quantity 
of  the  milk  produced.  The  hornless  varieties  are  not  so  likely  to  do 
injury  to  each  other  when  running  in  flocks  as  those  bearing  horns, 
and  in  this  respect  are  desirable.  It  is  the  opinion  of  this  writer  that 
the  presence  or  absence  of  horns  has  no  influence  upon  the  value  of 
the  goat  as  a  milk  producer,  but  it  is  granted  that  the  horns  are  a 
nuisance  and  of  no  value  to  the  animal  except  as  a  weapon  to  be  used 
against  dogs.  In  forming  new  breeds  or  subbreeds  it  might  be  found, 
not  only  possible,  but  very  desirable  to  breed  hornless  types. 

WATTLES  ON  THE   NECK. 

The  processes,  or  appendages,  two  in  number,  attached  to  the  under 
side  of  the  neck  of  many  goats  occasion  no  little  comment  regarding 
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their  significance.  Some  have  a  notion  that  the  presence  of  wattle^^ 
indicates  pure  breeding  or  a  large  infusion  of  pure  blood.  This  is  not 
the  case,  however,  as  many  of  the  most  useless  common  goats  have 
them,  while  some  purebred  milch  goats  do  not  have  them.  Wattle.s 
are  not  confined  to  goats.  Many  people  are  familiar  with  a  peculiaz- 
kind  of  hog  which  was  numerous  in  the  Indian  Territory  twenty  or 
more  years  ago  that  had  wattles  very  much  like  those  on  the  goat.  So 
far  as  the  writer  knows  these  processes  signify  nothing  and  Lave  no 
function. 

WORRYING   BY   DOGS. 

Dogs  do  not  worry  goats  to  the  extent  that  they  do  sheep;  but  the 
failing  is  not  with  the  dogs.  The  goat  is  better  able  to  take  care  of 
itself  and  is  more  inclined  to  do  so.  However,  it  will  never  be 
entirely  safe  to  expose  kids  where  there  are  worthless  curs  in  the 
neighborhood,  for  this  is  the  class  of  dogs  that  usually  worries  sheep. 
It  is  not  often  that  a  well-fed  dog  of  good  blood  is  guilty  of  worrying 
sheep.  Kids  are  not  able  to  care  for  themselves.  Grown  goats  will 
offer  fight,  and  a  sheep  killing  dog  never  wants  to  encounter  any  other 
animal  that  fights;  and  yet  a  hungry  dog  may  do  considerable  damage 
to  a  goat  that  offers  fight.  Whoever  is  familiar  with  the  common 
goats  that  are  so  often  found  about  livery  stables  has  observed  that 
dogs  always  give  the  goat  the  right  of  way;  these  goats  have  been 
trained  to  fight,  and  this  has  made  them  masters.  A  goat  does  not 
need  much  training  to  make  him  fight  a  dog,  and  this  little  should  be 
given  to  a  buck  for  the  benefit  of  the  whole  flock. 

IMPORTATIONS  AND  IMPORTING. 

We  shall  never  know  how  many  goats  have  been  landed  upon  our 
shores  from  foreign  countries  previous  to  the  establishment  of  strict 
quarantine  by  the  Department  of  Agriculture;  but  in  the  aggregate 
there  mu!:?t  have  been  quite  a  number,  since  they  came  as  mascots  of 
sailing  crews;  and,  too,  immigrants  were  sometimes  successful  in  land- 
ing with  kids  in  baskets.  However,  there  appears  nowhere  to  have 
been  an  effort  to  keep  the  blood  of  any  such  animals  pure,  and  any 
virtue  that  there  might  have  been  in  any  of  the  breeds  imported  was 
soon  dissipated  in  the  numerous  and  indiscriminate  crosses  that  fol- 
lowed. It  is  not  likely,  however,  that  any  such  animals  were  of  the 
leading  milk  breeds,  such  as  those  of  Switzerland,  Malta,  or  North 
Africa.  They  probably  came,  rather,  from  Italy,  the  West  Indies, 
South  America,  or  the  British  Isles. 

The  real  record  of  importations  of  milch  goats  into  the  United  States 
begins  with  the  date  of  July  11,  1893,  when  W.  A.  Shafor,  Hamilton, 
Ohio,  who  is  secretary  of  the  American  Oxford  Down  Record  Asso- 
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American  Milch  Goats. 
I'hotoKrHuh  furnished  by  Wyalt  Curr,  Iowa. 


Australian  Goats. 

riintoprapli  l"urui»«lu'<l  by  H.  Hnckinu'.  Australia. 
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ciation,  and  also  secretary  of  the  American  Milch  Goat  Record  Associa- 
tion, imported  4  Toggenburgers  which  he  purchased  in  England. 
Owing  to  many  adversities,  not  of  sufficient  im[K>rtance  to  recount 
here,  these  animals  did  not  thrive,  and  at  this  time  only  a  few  head 
remain. 

The  second  importation  was  made  by  WiUi;*m  J.  Cohill,  Hancock, 
Md.;  Robert  N.  Riddle,  Carteret,  N.  J.;  William  More  Decker,  Buf- 
falo, N.  Y.;  and  S.  King  Bayley,  Westwood,  Mass.  These  animals 
were  personally  selected  in  Switzerland  Vy  F.  S.  Peer,  all  coming 
through  the  Canadian  quarantine.  They  arrived  in  the  United  States 
May  25,  1904.  This  importation  consisted  of  16  Toggenburgers  and 
10  Saanen.  They  had  a  hard  voyage  and  consequently  arrived  in  very 
poor  condition.  Five  have  since  died,  but  the  death  of  3  of  these 
resulted  from  accident.  The  remainder  of  the  importation  is  now 
reported  to  be  in  excellent  condition. 

It  is  necessary  to  record  here  another  importation  (date  unknown) 
of  two  milch  goats  from  the  Black  Forest  of  Germany  (usually 
regarded  as  Swiss  goats),  now  the  property  of  William  J.  Cohill,  of 
Hancock,  Md.  These  animals  he  secured  from  Carl  Hagenback,  at  the 
World's  Fair,  in  October,  1904.  The  breed  to  which  they  belong  is 
not  definitely  determined,  but,  as  elsewhere  stated,  the  writer  is  of 
the  opinion  that  they  are  of  the  Schwarzwald  breed.  As  both 
of  the  goats  mentioned  are  does,  and  there  are  no  others  of  the  kind 
in  the  country,  so  far  as  known,  the  breed  can  not  be  perpetuated 
pure  under  present  conditions.  A  picture  of  one  of  Cohill's  goats  of 
this  breed  is  shown  on  plate  7,  figure  3. 

KEOISTRATION. 

The  American  Milch  Goat  Record  Association  was  organized  on 
November  12,  1903.  It  came  into  existence  for  the  sole  purpose  of 
encouraging  the  establishment  of  a  milch  goat  industry  in  the  United 
States.  Recognizing  the  difliculties  to  be  encountered  in  importing 
purebred  animals  from  Europe  and  Asia,  the  founders  of  this  associ- 
ation decided  to  admit  animals  upon  a  very  liberal  basis.  It  was  evi- 
dent that  the  foundation  stock  of  this  new  industry,  with  very  few 
exceptions,  must  be  selected  animals  from  the  nondescript  varieties 
already  in  the  United  States.  Therefore  it  was  decided  that  the  chief 
qualification  for  registration  in  this  association  should  be  that  the  doe 
shall  yield  at  least  2  quarts  of  milk  per  day.  The  period  of  lacta- 
tion to  be  required  has  not  yet  been  determined  upon. 

This  association  registers  all  breeds  which  have  the  proper  qualifi- 
cations, and  under  this  registration  the  animals  are  known  as  Ameri- 
can milch  goats,  a  proposed  breed  which  is  discussed  on  the  next  page 
following. 
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As  there  are  now  in  the  United  States  a  few  head  of  purebred  Tog- 
genburg  and  Saanen  goats,  every  effort  should  be  made  to  keep  them 
pure;  and,  although  they  are  registered  as  American  goats,  a  separate 
register  for  each  of  these  breeds  has  been  started  and  all  the  importers 
have  registered  their  stock  in  them. 

Further  information  regarding  registration  may  be  obtained  from 
W.  A.  Shafor,  secretary  of  the  American  Milch  Goat  Record  Associ- 
ation, Hamilton,  Ohio. 

BREEDS  OF  MILCH   GOATS. 

The  goat  was  probably  one  of  the  first  animals  to  be  made  to  sub- 
serve the  interests  of  man,  yet  no  other  domestic  animal  has  been  bred 
so  aimlessly  and  so  carelessly  as  it  has  been.  It  is  found  in  all  parts 
of  the  world,  and  the  varieties  are  so  numerous  that  no  effort  has  been 
made  at  any  time  to  classify  them  into  breeds.  The  purj)oso  in  this 
work  is  to  mention  but  a  few,  and  these  of  the  milk-giving  t3'pe.  It 
must  not  l)e  understood  that  this  list  mentions  all  of  the  kinds  of  milch 
goats,  but  those  only  which  have  been  developed  most  highly  for  milk 
production.  Onlj'^  a  few  of  the  Swiss  breeds  are  described,  although 
Anderegg  is  authority  for  the  statement  that  there  are  in  Switzerland 
not  less  than  sixteen  pure  breeds  of  goats.  It  appeai-s  that  each  val- 
ley there  has  its  own  distinct  type  of  goat  and  the  resident  of  no  val- 
ley has  any  desire  to  import  a  varietj-  from  another  valley,  no  matter 
how  beneficial  this  might  prove  to  be,  and,  indeed,  his  own  valley  peo- 
ple would  resent  such  action. 

The  descriptions  which  follow  are  almost  wholly  from  German  writ/- 
ere  on  goats.  The  breeds  that  are  represented  in  the  United  States 
are  the  Toggeiiburg,  the  Saanen,  and  the  Schwarzwald.  The  other 
breeds  are  mentioned  in  order  to  give  such  information  as  is  at  hand 
for  the  benefit  of  those  who  may  desire  to  know  something  about 
them. 

The  American  goat. — This  is  a  name  which  has  been  suggested 
for  the  breed  which  it  is  desirable  to  develop  by  selection  from  the 
so-called  common  goats  now  in  this  country.  It  is  known  that  among 
these  goats  there  arc  often  found  some  excellent  milkers,  although 
their  origin  is  obscure.  We  are  told  that  some  of  the  Italian  immi- 
grants have  frequently  brought  with  them  from  the  old  country  very 
young  kids  in  baskets.  These  were  cared  for  as  one  of  the  children 
and  among  the  (children,  and  they  have  no  doubt  grownup  and  exerted 
a  considerable  influence  upon  the  general  average  of  the  milk  supply 
in  the  neighborhoods  to  which  they  were  taken.  Other  good  milkers 
are  said  to  have  been  brought  from  Bermuda,  and  this  blood  has  prob- 
ably had  its  effect  also.  We  should  not  be  surprised,  then,  when  we 
occasionally  hear  of  a  goat  that  will  give  from  1  to  2  quarts  of  milk 
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daily.  Very  recently  this  Bureau  has  been  informed  by  a  business 
man  of  New  Jersey  that  there  is  a  large  number  of  goats  kept  in  the 
Italian  quarter  at  Palisades  Park,  and  upon  special  inquiry  he  learns 
that  the  average  amount  of  milk  produced,  so  far  as  an  estimate  can 
show,  is  3  pints  per  day.  This  milk  retails  among  the  Italians  at  12 
cents  per  quart;  and  butter  is  also  made  there  from  goat's  milk  to  a 
limited  extent  which  sells  at  retail  in  New  York  City  at  30  cents  per 
pound. 

These  are  the  kind  of  goats  that  should  be  selected  as  a  foundation 
for  the  American  breed,  and  if  their  milk  characteristics  were  further 
increased  by  crossing  with  either  the  purebred  Toggenburg  or  Saanen 
bucks  which  are  now  in  this  country,  we  should  soon  see  a  breed  that 
would  produce  a  satisfactory  amount  of  milk  and  at  the  same  time 
have  all  of  the  hardiness  possessed  by  our  common  goats. 

Some  work  along  the  lines  suggested  has  already  been  done  in 
various  places,  and  occasionally  a  very  good  milker  is  produced.  One 
of  these  animals  showing  excellence  is  Watita  (pi.  1,  figs.  1  and  2). 
When  this  doe  was  fresh  and  on  green  food,  she  "  gave  almost  a  gallon 
of  milk  per  day,"  to  quote  her  owner's  words.  The  illustration,  which 
is  furnished  by  Mre.  Edward  Roby,  the  owner,  of  Chicago,  111.,  shows 
the  doe  at  3i  years  old  and  3  months  after  her  second  kidding.  At 
the  first  kidding  of  the  doe  she  dropped  four  kids  and  three  the  second 
time.  Her  conformation  and  record  show  her  to  be  a  very  desirable 
animal  as  one  of  the  mothers  of  the  American  milch  goat. 

Two  similar  animals  are  Bluebell  and  Mrs.  Cotton  (pi.  1,  figs.  3 
and  4),  photographs  of  which  are  furnished  by  Dr.  William  More 
Decker,  the  owner,  of  BuflPalo,  N.  Y.  A  glance  at  the  picture  of  the 
former  shows  her  to  be  much  above  the  ordinary  goat,  while  the  latter 
shows  some  of  the  markings  of  the  Toggenburg  breed.  Bluebell  is 
6  months  old,  bluish  gray  trimmed  with  black,  and  the  hair  noticeably 
soft.  Her  mother  produced  a  good  quantity  of  milk  that  was  of  very 
high  quality. 

The  writer  is  indebted  to  J.  R.  Chisholm,  of  Queensland,  Australia, 
for  the  photographs  of  the  row  of  milch  goats  shown  by  plate  2. 
This  gentleman  states  that  there  are  in  his  country  large  numbers  of 
such  goats  that  will  yield  3  quarts  per  day.  They  are  not  purebred 
animals,  and,  so  far  as  is  known,  they  have  no  blood  of  any  of  the 
pure  breeds.  The  animals  shown  in  the  illustration  indicate  what  is 
possible  for  American  breeders. 

Tha  Maltese  goat. — ^This  well-known  breed  of  goats  is,  as  the 
name  signifies,  from  the  island  of  Malta,  in  the  Mediterranean  Sea. 
The  island  comprises  but  95  square  miles,  and  its  population  at  this 
time  is  about  200,000.  There  are  kept  on  the  island,  however,  about 
30,000  goats  (among  which  are  enumerated  a  few  sheep)  for  milking 
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purposes,  while  the  number  of  cows  is  only  about  900.  There  are  no 
pastures  there.  David  G.  Fairchild,  agricultural  explorer  for  this 
Department,  notes  that  the  goats  are  fed  on  scraps  of  all  kinds,  such 
as  they  may  be  permitted  to  pick  up  on  the  streets,  where  they  usually 
wander  about  in  small  droves.  This  habit  of  subsistence  is  certain  to 
give  to  the  milk  an  unpleasant  flavor,  and  it  is  not  a  matter  of  surprise 
that  the  English  contingent  of  the  population  prefer  condensed  milk 
from  England  or  the  United  States.  ''Their  milk  has  the  usual  strong 
taste,"  says  Fairchild,  "  but  is  drunk  either  alone  or  with  the  morning 
coffee  by  many  Europeans  regularly,  and  one  soon  becomes  accustomed 
to  it." 

The  proper  winter  food  for  the  Maltese  goats  is  the  chick  pea,  broad 
bean,  and  sulla,  all  of  which  are  grown  all  over  the  rocky  island.  In 
sununer  they  obtain  much  feed  from  the  leaves  of  maize  and  prickly 
pear. 

The  hair  of  this  breed  is  long,  the  color  being  white  and  reddish 
brown  or  black.  Hook  says,  referring  to  those  which  have  been 
imported  into  England,  that  "the  color  is  almost  invariably  white, 
with  more  or  less  red  markings." 

The  Maltese  goat  is  usually  hornless,  but  the  presence  of  horns  is 
not  an  uncommon  sight.  The  legs  are  short  and  the  body  compactly 
built.  The  ears  are  moderately  long  and  are  horizontal.  The  udders 
are  large,  oftentimes  nearly  touching  the  ground  as  the  animal  walks. 

Hook  says  that  it  is  quite  difficult  to  acclimatize  them  in  England. 
The  weather  appears  to  be  too  cold  and  wet.  The  real  injury  is  prob- 
ably due  to  the  wet  cold  rather  than  to  the  cold  alone,  for  they  have 
hair  enough  to  protect  them  against  ordinary  cold.  We  know  that  no 
dry  cold  is  too  severe  for  the  Angora,  but  a  little  wet  cold  of  ten  causes 
death,  and  probably  the  Maltese  is  influenced  in  the  same  manner. 

The  same  difficulty  of  acclimatizing  w^ould  no  doubt  be  encountered 
in  some  parts  of  the  United  States,  but  Fairchild,  who  is  familiar  with 
the  climate  of  Malta,  says: 

It  is  my  opinion  that,  with  proper  attention  to  the  matter  of  feeding  and  a  con- 
sideration for  their  social  habits,  this  breed  of  goats  niiglit  be  introduced  into  southern 
CaHfornia  with  great  advantage.  They  could  possilily  \>e  substituted  for  the  wild 
breed  which  now  overruns  the  rocky  islands  off  the  coast  near  Santa  Barbara. 

There  is  a  prevalent  idea  on  the  island  of  Maltsi  that  the  Maltese 
goat  does  not  do  well  when  transplanted  to  the  mainland,  but  the  idea 
is  a  mistaken  one.  This  breed  of  goats  when  liaised  in  Tunis,  for 
instance  (pi.  6,  fig.  2),  is  in  every  way  equal  to  those  raised  in  Malta. 
Fairchild's  observation  was  that  the  goats  thrived  as  well  and  the 
udders  were  as  fully  developed  in  Tunis  as  in  Maltii. 

Whether  or  not  the  Maltese  goat  will  thrive  in  any  part  of  the  United 
States  is  a  matter  for  the  future  to  settle,  for  no  animals  of  this  breed 
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Figs.  1,2.— Poona  (India)  Goats.    Fig.  3. -Spanish-Maltese  Goat. 

Photograph  of  tirst  two  furnished  bv  l)jivi(i  G.  Fjiirchihi  and  of  tlic  hi.st  oiio  bv  H.  H.  Van  Riiiib. 
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Maltese  Milch  Goats. 

l*li(»toi;m|»bs  by  Snllie  Ru.»<sell  Reeves. 
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Maltese  Milch  Goats. 

rholoKruphs  by  .Sallie  Russell  RwYes  and  David  (J.  Fairchild. 
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have  ever  been  imported.  If  a  warm  climate  is  necessary,  our  entire 
South  and  Southwest  would  undoubtedly  prove  adaptable.  All  long- 
haired goats  now  in  this  country  thrive  well  in  the  cold  sections,  if 
they  are  not  exposed  to  wet  cold,  and  it  is  confidently  believed  that 
the  Maltese,  having  long  hair,  could  soon  be  acclimatized.  The  long- 
haired Mexican  goat  finds  no  difliculty  in  surviving  the  cold  of  our 
Northern  States,  and  the  Maltese  may  prove  itself  as  hardy.  A  few 
years  ago  a  few  head  of  Maltese  goats  were  imported  into  Canada,  and 
it  is  reported  that  they  are  there  fulfilling  all  expectations. 

It  should  he  stated  in  this  connection  that  this  breed  is  entirely  dif- 
ferent from  the  Spanish  Maltese  goat,  which  is  discussed  hereafter. 

With  reference  to  milk  production,  the  Maltese  goat  is  among  the 
best  breeds.  They  have  been  bred  so  long  in  Malta  for  the  single 
purpose  of  milk  production  that  most  of  the  does  are  good  milkers. 
This  feature  is  more  constant  among  them  as  a  breed  than  among  the 
Toggenburg  or  Saanen  breeds.  The  period  of  lactation  is  a  long  one, 
and  the  quantity  of  milk  given  is  from  3  to  4  quarts  daily. 

The  milk  vendors  in  this  island  drive  their  animals  along  the  street 
from  door  to  door,  and  draw  the  milk  as  it  may  be  required  by  the 
purchaser.  The  man  or  boy  having  the  goats  in  charge  squats  behind 
the  animal  and  draws  the  milk  into  a  cup. 

The  Toggenburg  goat.^ — This  breed  is  called  the  aristocrat  of  the 
milch  goat  family.  There  are  some  breeds  that  are  more  hardy  perhaps, 
some  that  are  more  prolific,  some  that  will  show  occasional  individuals 
of  greater  milk  production,  and  several  that  present  a  more  robust 
appearance,  but  the  Toggenburg  seems  to  combine  in  itself  more  of 
these  characteristics  in  high  degree  than  any  other  breed. 

This  breed  is  from  the  Toggenburg  Valley,  a  district  forming  a  con- 
siderable portion  of  the  Canton  St.  Gallen,  in  the  northeast  section  of 
Switzerland  and  about  70  to  100  miles  from  Berne.  Here  they  have 
been  bred  for  centuries. 

The  color  of  the  animal  is  brown  (not  dark  brown),  with  a  white  bar 
down  each  side  of  the  face,  which  may  easily  be  seen  in  the  accom- 
panying illustrations  (pis.  7,  8,  and  9).  The  legs,  below  the  knees  and 
hocks,  are  light  gray  or  almost  white.  There  seems  to  be  a  general 
understanding  throughout  the  Toggenburg  Valley  as  to  the  markings 
and  general  characteristics  of  these  goats,  except  as  to  the  length  of 
the  hair.  There  are  long-haired  and  short-haired  Toggenburgers,  and 
some  breeders  select  the  one  kind  as  being  more  hardy  and  some  the 
other  kind,  disputing  the  greater  hardiness  of  the  long-haired  ones. 
Peer  says:  "  Where  I  found  in  one  flock  Toggenburgers  having  long, 

«Thi8  description  includes  that  of  Mr.  F.  8.  Peer,  who  visited  the  Toggenbuig 
Valley  early  in  the  year  1904. 
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medium,  and  short  coats,  1  was  not  able  to  get  a  positive  answer  that 
one  was  hardier  than  the  other."  All  agi-ee,  however,  that  the  coat, 
whether  long  or  short,  should  be  thick  and  fine. 

Notwithstanding  the  lanky  and  lean  appearance  of  these  animals, 
the  does  are  quite  attractive.  The  bucks  have  a  harsh  and  mast  serious 
expression,  owing  principally  to  the  shape  of  the  head  and  the  large, 
coarse  beard.  They  are  not  given  to  fighting,  however,  and  are  free 
to  a  large  extent  from  the  odor  that  is  generally  so  objectionable  in 
males  among  most  other  breeds  of  goats. 

The  udder  of  the  Toggenburger  when  distended  is  carried  high 
l)etween  the  legs.     The  teats  are  usually  very  large  and  long. 

The  Toggenburg  is  generally  called  a  hornless  breed,  but  instances 
are  not  uncommon  where  horns  are  developed.  Peer  states  that  he 
did  not  see  a  specimen  having  horns  in  the  Toggenburg  Valle^',  owing 
no  doubt  to  the  custom  prevailing  there  of  weeding  out  those  that 
develop  horns.  And  he  further  says  that  ''among  the  animals  of  this 
breed  selected  by  me  for  importation  to  the  United  States,  one  gave 
birth  to  a  female  kid  that  developed  a  perfect  set  of  horns,  which  by 
the  time  she  was  3  months  old  were  fully  6  inches  long."  It  is 
remarkable  that  at  this  writing  (December,  1904)  only  one  other  kid 
from  this  importation  has  been  born,  and  it,  too,  like  the  one  Peer 
mentions,  has  horns. 

The  breed  is  somewhat  slender,  and  one  of  its  principal  character- 
istics is  its  great  leanness.  Except  for  its  greater  size,  it  much 
resembles  the  Appenzeller;  indeed.  Hook,  referring  to  the  peculiar 
coloring  and  deer-like  shape  of  the  Toggenburger,  says  the  facts  sug- 
gest the  possibility  of  its  being  a  cross  between  the  Appenzeller  and  the 
chamois,  which  abounds  in  that  section  of  Switzerland.  Peer  says  the 
opinion  is  general  among  tlie  Swiss  peasantry  that  the  Toggenburger  is 
the  result  of  such  crossing;  and,  while  he  believes  this  is  extremely 
doubtful,  he  mentions  a  kid  having  "as  perfect  a  pair  of  horns  as  ever 
was  seen  on  a  chamois."  It  may  well  be  doubted  if  any  cross  of  the 
kind  was  ever  produced.  The  oars  are  pricked  usually,  but  sometimes 
held  in  a  horizontal  position,  and  are  of  moderate  size,  as  is  the  case 
with  all  Swiss  varieties. 

In  discussing  this  breed,  Hook  points  out  an  important  feature  which 
is  applicable  to  all  breeds,  namely,  that  tlie  high  position  occupied  by 
the  Toggcnburgers  as  milk  producers  has  been  attained  by  the  careful 
selection  of  individuals  for  breeding,  and  from  their  offspring,  pre- 
serving those  only  for  breeding  which  have  proved  themselves  to  be 
good  milkers.  This  practice  can  not  fail  to  lead  to  definite  results  if 
the  selections  are  made  intelligently.  The  Toggcnburgers  are  especi- 
ally noted  for  their  great  milking  qualities,  and  in  this  particular  they 
probably  excel  all  other  breeds,  unless  the  Nubian  is  excepted.  In 
Switzerland  there  are  a  goodly  number  of  the  more  intelligent  breeders 
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of  these  goats  who  are  breeding  only  the  best  milkers.  These  goats 
give  from  4  to  5  quarts  a  day,  as  a  rule,  while  the  best  produce  from 
5  to  6  quarts,  and,  in  extraordinary  cases,  as  much  as  7  quarts  per  day. 
Their  persistence  in  giving  milk  is  a  noteworthy  characteristic.  Some 
of  those  that  were  imported  last  May  (1904),  and  which  were  in  lacta- 
tion for  the  first  time,  are  still  giving  milk  (December,  1904),  and  will 
probably  continue  to  do  so  until  they  are  "dried  off"  by  their  owners. 
And  yet  they  were  carried  from  place  to  place  in  Europe  before  being 
placed  on  shipboard  at  Antwerp,  then  a  sea  voyage  covering  much 
more  than  the  usual  time  before  reaching  Canada,  and  finally  three 
days  by  express  (without  being  milked  or  fed  apparently)  to  their 
destination. 

This  breed  can  probably  be  acclimatized  in  the  United  States  with- 
out difficulty.  They  will  fare  better  in  the  mountainous  sections  than 
in  the  lowlands,  and  whenever  they  are  taken  to  the  lowlands  they 
should  be  kept  strictly  away  from  marshy  places,  else  their  hardiness 
will  soon  disappear.  Hook's  observations  on  the  Toggenburger  in 
England  are  contained  in  the  following: 

The  Toggenburg  goat  is,  in  my  opinion,  by  far  the  most  valuable  and  the  best 
.  suited  to  our  climate  of  all  the  pure  breeds  that  have  been  introduced  into  this 
country,  and,  having  now  become  fairly  common  and  well  established  with  us,  is 
the  breed  I  should  unhesitatingly  commend  to  the  attention  of  goat  keepers. 

The  Saanen  goat.^— The  Saanen  breed  (pi.  10)  takes  its  name  from 
the  Saanen  Valley  of  Switzerland,  which  is  about  70  miles  southeast  of 
Berne,  where  they  are  quite  numerous;  but  they  also  abound  in  the 
Upper  Simmen  Valley.  The  Saanen  is  the  largest  breed  of  Switzer- 
land; it  is  quite  tall  and  lean  and  lanky,  like  the  Toggenburgers.  Its 
color  is  pure  white  or  creamy  white.  The  hair  is  short,  except  a  strip 
along  the  spinal  column  and  down  the  flanks  and  on  the  lower  part  of 
the  thighs. 

The  Saanen  does  are  especially  beautiful,  with  slim,  long,  graceful 
necks,  and  clean,  breedy  looking  heads;  the  head  of  the  buck  is  decid- 
edly masculine,  but  does  not  have  the  serious  expression  of  the  Tog- 
genburger. The  breast  is  well  developed;  as  a  rule,  the  udder  is  very 
pretty  and  carried  high.  This  is  considered  a  hornless  breed,  but,  as 
with  the  Toggenburgers,  occasionally  one  is  found  with  horns. 

Germany  imports  many  of  this  breed,  especially  of  the  males,  in 
order  to  cross  them  them  upon  the  German  farm  goat,  and  the  result- 
ing improvement  has  been  very  pronounced.  In  1893  it  is  said  that 
several  thousand  head  were  taken  out  of  the  Saanen  Valley.  Notwith- 
standing this  fact,  the  German  writers  are  very  careful  to  warn  pro- 
spective importers  that  the  breeders  of  Saanen  goats  in  Switzerland  are 
never  inclined  to  sell  their  best  milkers  and  that  there  are  likely  to  be 

"This  description  includes  that  of  Mr.  F.  S.  Peer,  who  visiteti  the  Saanen  Valley 
early  in  the  year  1904. 
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a  large  number  of  very  poor  milkers,  which  they  do  sell  tx)  anyone 
who  will  buy.  In  other  words,  while  the  name  of  this  breed  means 
much  for  some  individual  animals,  it  also  means  that  the  name  is  not 
a  guaranty  of  high  merit.     Peer  says: 

As  compared  with  the  Toggenbui^  family,  my  obeervations  lead  me  to  say  that, 
as  a  family,  there  are  propably  more  large  milkers  among  the  Toggenbui^iB  than 
among  the  Saanen,  but  that  the  best  of  the  Saanen  goats  are  superior  to  the  best 
Toggen burgers.     In  other  words,  taking  a  given  number  of  each  breed  as  they  come, 

1  would  expect  the  Toggenburgers  to  show  the  largest  total  yield,  but  among  the 
best  of  each  breed,  I  would  expect  the  Saanen  to  win. 

Doctor  Kohlschmidt,  director  of  the  agricultural  school  at  Freiberg, 
Saxony,  conducted  experiments  in  1896  and  1897  with  various  goats  to 
test  their  capacity  for  milk  production,  and  one  of  his  conclusions 
was  that  the  Saanen  goats,  which  had  been  imported  into  Saxony  in 
1894,  with  the  same  feed  and  methods  of  keeping  that  the  Saxony  goats 
had,  could  not  be  classed  as  anything  better  than  the  Saxony  goats,  as 
regards  both  qualit}^  and  quantity  of  milk.  Dettweiler  speaks  of  Sax- 
on}'^  as  a  place  ^' where  no  one  bothei-s  himself  about  the  goat,"  aod 
therefore  we  have  the  right  to  infer  that  the  Saanen  goats  which 
entered  into  Kohlschmidt's  test  had  not  been  selected  for  importation 
with  that  care  which  is  pointed  out  by  most  German  writers  to  be  so 
necessary.  However,  if  the  Saxony  importations  of  1894  were  selected 
without  much  care,  they  proved  to  be  fair  milkers,  as  we  shall  see  by 
the  records  below,  and  the  Saxony  goats  that  equaled  their  yield  were 
excellent  for  common  stock.  In  Kohlschmidt's  experiment  ten  Saanen 
goats  were  employed  —seven  of  them  3  to  3i  years  old,  and  three  from 

2  to  2i  years  old.  The  average  quantity  of  milk  produced  during  the 
year  by  these  ten  goats  was  678.41  liters,  and  the  smallest  production 
was  421.94  liters.  The  following  statement  shows  the  annual  produc- 
tion per  head: 

2  gave  over  T 400  liters  (423  quarts). 

3  gave  over 500  liters  (528  quarts). 

1  gave  over 600  liters  (634  quarts). 

2  gave  over 800  liters  (845  quarts). 

2  gave  over 900  liters  (951  quarts). 

Animals  of  this  breed  which  were  fourteen  months  old  gave  an 
average  during  their  tirst  lactation  of  509.72  liters  per  head  per  year. 
The  maximum  was  665.69  liters  and  the  minimum  351.31  liters. 

Wilsdorf  says  that  Saanen  goats,  for  a  time  after  kidding,  give  from 
4  to  6  liters  of  milk  per  day,  and  that  ''this  yield  happens  not  occa- 
sionally, but,  as  a  rule,  in  the  Saanenthal;"  and  Peer  says  "the  best 
of  them  are  probably  the  best  in  the  world,  giving  from  5  to  6  quarts 
per  day  of  the  very  best  quality." 

Neither  Pegler  nor  Hook  mentions  any  specimens  of  the  Saanen 
breed  in  Great  Britain,  and  it  is  not  likely  that  there  are  any  there. 
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Figs.  1,  2,  4.— Imported  Toggenburg  Goats.    Fig.  3.— Schwarzwald  Goat. 

I'liotopraphs  fiiriiishod  hy  Wnj.  J.  Cohill. 
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TOGQENBURG  GOATS  IN  SWITZERLAND. 
I'hotoprHphs  by  F.  S.  Poor. 
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Imported  Toqqenburq  Goats. 

riiotoKntphs  furnished  l»y  S,  Kituf  Bayley,  MtiKvachusotts. 
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Several  head  came  to  the  United  States  in  the  Peer  importation  in 
May,  1904,  and  so  far  they  seem  to  be  acclimatizing  very  well.  With 
rational  treatment  they  will  probably  do  well  in  any  part  of  the  coun- 
try, but  especially  in  the  mountainous  sections. 

The  Appenzell  goat. — ^This  is  another  Swiss  breed.  It  shares  with 
the  Toggenburger  the  right  of  possession  of  the  Toggenburg  Valley, 
where  both  breeds  are  raised  side  by  side.  As  the  Government  grants 
a  subsidy  to  these  breeds  when  kept  pure,  but  never  does  so  when 
crossed,  they  are  seldom  allowed  to  interbreed.  The  Appenzeller  is  a 
good  milker,  and  is  considere<l  inferior  only  to  the  Toggenburger  and 
Saanen.  It  is  often  mistaken  for  the  latter,  especially  in  the  case  of 
those  that  are  pure  white.     Some  of  them  are,  rarely,  dark  or  spotted. 

The  Appenzeller  weighs  about  110  pounds.  Its  head  is  flat  and  horn- 
less. One  of  the  strong  claims  made  for  it  is  its  great  hardiness.  It 
is  easily  acclimatized.     In  Switzerland  many  are  kept  in  stables. 

Anderegg  is  authority  for  the  statement  that  the  Appenzeller  pro- 
duces 3i  liters  of  milk  per  day. 

It  is  said  that  the  results  of  crossing  this  breed  with  either  the  Tog- 
genburg or  Saanen  breeds  are  always  negative. 

The  Schwarasthal  goat. «— This  breed,  sometimes  called  the  Glacier 
goat,  or  the  saddle  goat,  belongs  to  Canton  Valais,  of  Switzerland,  and 
is  specially  numerous  in  the  Rhone  Valley.  The  frontispiece  of  Hook's 
"Milch  Goats  and  Their  Management"  is  a  picture  of  several  of  these 
goats  in  the  Rhone  Valley.  It  is  a  large  animal,  having  legs  and  horns 
resembling  the  chamois  and  a  tuft  of  long  hair  on  the  forehead.  It  is 
a  very  striking  animal  because  of  its  size  and  its  coloring.  The  first 
third  of  its  body,  including  the  head,  the  neck,  and  the  breast,  is  black, 
while  the  remainder  of  the  body  is  pure  white;  these  colors  meet  just 
back  of  the  shoulders.  The  front  hoofs  are  blaek  and  the  hind  ones 
white  or  yellow. 

This  is  one  of  the  hardiest  of  the  breeds,  if  not  the  hardiest,  as 
it  withstands  exposure  better  than  e^nj  other  of  the  goats  of  Switzer- 
land or  France.  Because  of  this  hardiness  principally,  but  somewhat 
on  account  of  its  peculiarly  striking  colors,  it  is  selected  for  export  to 
Holland,  Germany,  Norwaj',  and  Sweden. 

Another  peculiarity  of  this  goat,  according  to  Pegler,  is  that  "it 
almost  invariably  has  but  one  kid  at  a  birth,"  though  it  yields  a  large 
quantity  ^f  milk. 

The  qu  mtity  of  milk  given  by  this  breed  is  not  equal  to  that  yielded 
by  the  otaer  principal  breeds  of  Switzerland,  and  the  quality  is  also 
inferior.     The  following  is  from  Hook: 

Very  large  herds  are  to  be  seen  on  the  Eggishom  and  Reider  Alps.  At  the  latter 
place  I  once  chanced  upon  a  herd  just  as  the  herdsmen  commenced  the  evening 

o  This  description  includes  the  observations  of  Mr.  Peer. 
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milkini^.  There  were  two  milken?,  and  as  each  goat  was  finished  a  young  assistant 
caught  and  presented  another,  and  the  whole  herd  of  fifty  or  sixty  animals  was  ndlked 
in  a  remarkably  short  time,  the  produce  being  carried  in  one  of  the  upright  tube  upon 
the  herdman*8  back;  but  I  must  say  that  I  considered  the  amount  on  this  occasion 
very  small  for  so  large  a  numlier  of  animals.  These  goats,  however,  were  not  so  care- 
fully treate<l,  and  not  housed  as  are  those  of  the  Toggenburg  Valley,  and  after  having 
been  milked  were  driven  off  to  spend  the  night  upon  the  mountain  side. 

At  the  time  of  Hook's  writing  (189(>)  the  only  specimens  of  this 
breed  in  England  were  in  the  possession  of  one  man.  There  is  very 
little  in  print  about  them,  but  that  little  seems  to  indicate  that  their 
hardiness  is  their  only  feature  that  would  recommend  them  for  the 
United  States. 


Fi(}.  4.— Schwarzwald  (Joat.    (Copied  from  Hoffmann. ) 

The  Schiprarzwald  goat. — This  breed  (lig.  4)  is  generally  fawn  col- 
ored, with  a  black  stripe  down  the  middle  of  the  back,  some  dappled, 
and  occasionally  some  white  animals.  The  skin  is  soft  and  smooth, 
with  short  shining  hair.  The  head  is  graceful.  About  one-fourth  of 
the  goats  are  horned.  The  eyes  are  gray,  the  ears  thin,  long,  and 
placed  well  up.  The  neck  is  thin  and  slender  and  well  set,  with 
abundant  hair  about  the  throat.  The  withers  are  low,  the  chest  quite 
broad,  the  shoulders  rather  strong  and  rounded,  the  back  even,  and 
running  on  an  even  line  to  the  hips.  The  belly  is  very  thin,  and  does 
not  hang  down.  The  hips  are  long  and  somewhat  sloping.  The  hind 
legs  are  often  somewhat  band}-;  the  position  of  the  forelegs  is  normal. 
The  udder  is,  in  the  greater  number  of  cases,  large,  pliant,  and  thinly 
covered  with  hair,  and  is  placed  well  back  between  the  hind  legs;  the 
teats  are  somewhat  large. 
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The  animals  are  bred  in  the  region  of  Neekar  and  Donau,  south- 
western Germany.  The  occupation  of  goat  breeding  is  divided  among 
the  laborers,  factory  hands,  poor  people,  and  also  the  middle  class; 
the  people  possess,  on  an  average,  two  animals  apiece,  the  highest 
number  being  seven.  Stables,  with  pasture,  are  rented  out  from  Sep- 
tember till  November.  The  city  of  Tuttelingen,  for  two  years  past, 
has  conceded  a  permanent  pasture  to  the  goat  owners. 

On  plate  7  (fig.  3)  is  shown  a  picture  of  one  of  two  goats  which 
William  J.  Cohill  obtained  from  Carl  Ilagenback,  at  St.  Louis,  and 
this  writer  is  of  the  opinion  that  these  goats  are  of  the  Schwarzwald 
breed.  The  description,  which  is  from  a  German  author,  and  a  com- 
parison of  the  illustrations,  with  the  further  aid  of  a  personal  inspec- 
tion of  the  specimens  in  Mr.  Cohill's  possession,  lead  easily  to  this 
conclusion. 

The  Langensalzaer  goat. — The  district  in  Germany  where  this  goat 
is  bred  is  the  Northern  Thuringia,  the  upper  section  of  Unstrut,  between 
Heinich  and  Hainleite,  including  the  district  of  Langensalza,  the  west- 
ern part  of  the  district  of  Weissensee,  the  southern  part  of  Muhlhau- 
sen,  and  the  northern  part  of  the  Duchy  Gotha.  The  altitude  of  this 
section  is  from  450  to  1,000  feet.  LObe  says  this  breed  is  especially 
suitable  for  level  tracts  of  land. 

This  breed  (pi.  11,  figs.  1  and  2)  is  of  various  colors — brown,  black, 
and  white,  or  a  mixture  of  these.  In  the  Langensalzaer  district  the  pre- 
vailing color  is  white.  This  goat  is  hornless,  according  to  Dettweiler. 
There  appears  to  be  no  uniform  type,  but  three  classes  may  be  distin- 
guished: (1)  The  common  goat,  almost  identical  with  the  common  goat 
of  Thuringia,  and  having  no  purity  of  blood;  (2)  a  goat  improved  by 
breeding  and  selection,  found  in  the  neighborhood  of  Langensalza; 
(3)  a  goat  improved  by  crossing  with  Saanen  bucks. 

The  third  class  is  preferred,  and  it  predominates;  and  it  is  the  one 
usually  in  mind  when  the  Langensalzaer  goat  is  referred  to.  In  its 
improvement  it  has  much  of  the  appearance  of  the  Saanen  breed. 

Petersen's  description  of  the  Langensalzaer  goat  is  in  the  main  as 
follows:  It  differs  from  the  Saanen  goat  in  its  more  refined  frame, 
shorter  limbs,  and  long  barrel.  The  coat  of  hair  is  generally  short 
and  smooth,  rarely  long;  the  forehead  almost  square;  eyes  large  and 
intelligent;  ears  erect  and  pointing  forward;  neck  long  and  slender 
but  somewhat  heavier  at  base  than  elsewhere;  withers  well  rounded; 
back  straight;  hips  dropping;  chest  narrow,  but  deep  and  extending 
far  back;  belly  round, but  not  hanging,  and  showing  deep  "hunger 
hollows;"  loin  not  very  deep;  hind  legs  inclined  to  be  cow-hocked 
(occasionally  there  are  cases  of  stiflf  legs).  The  bones  are  fine,  and  the 
pastern  short.  The  udder  is  broad  and  deep,  similar  to  that  of  the  cow, 
almost  globular,  and  not  in  two  lobes,  as  in  other  Swiss  breeds;  teats 
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long  and  hanging  forward  of  the  legs,  nearl^^  reaching  to  the  ground 
in  old  goats.-  Oftentimes  two  inidinientary  teats  are  present  and  yield 
milk. 

This  goat  is  a  good  milker.  The  annual  milk  yield  is  often  large — in 
individual  cases  having  been  known  to  reach  1,800  liters.     (Dettweiler.) 

The  Starkenburg  goat. — This  breed  is  referred  to  in  the  German 
literature  as  a  noble  animal.  It  is  the  result  of  a  large  infusion  of 
Saanen  blood,  and  is  oftentimes  mistakenly  called  the  Saanen.  It  is 
raised  in  Pfungstaat,  Heppenheim,  and  vicinity. 

The  G-uggisberger  goat. — ^This  breed,  sometimes  called  the 
Schwartzenburg-Guggisberger  (pi.  12,  tig.  2),  was  originally  from 
the  Simmen  Valley  of  Switzerland.  It  is  brown,  spotted  like  the 
chamois,  commonly  has  horns,  and  is  considered  very  excellent  for 
milk.  Of  recent  years  it  has  been  extensively  crossed  with  the 
Saanen  goats.  Hilpert  descrilx^s  it  as  being  built  like  the  Saanen 
goat,  of  fawn  color,  or  brownish  white,  and  of  astonishing  size.  He 
says  it  is  excelled  b}"  no  other  breed  of  goats  in  milk  production 
when  under  good  care  and  feed.  The  Guggisberger  is  well  propor- 
tioned, and  the  accompanying  illustration  shows  that  this  breed  has  the 
points  of  a  good  milker.  It  is  also  said  to  be  a  near  relative  of 
the  Oberhaslian  goat. 

The  G-assenay  goat. — The  Gassenay  goat  is  of  Canton  Berne, 
Switzerland.  It  is  pure  white,  like  the  Saanen  and  Appenzeller. 
Anderegg,  a  Swiss  authority  on  the  goats  of  that  country,  speaks  in 
very  high  terms  of  this  breed.  Hook  says  that  a  few  specimens  have 
been  imported  into  England,  but  unfortunately  have  not  been  kept 
pure.  Gassenay  appears  to  be  another  name  for  the  city  of  Saanen, 
and  it  is  not  unlikely  that  the  goats  bearing  these  names  are  the  same 
breed. 

The  Harz  Mountain  goat. — This  breed  is  the  product  of  the  Harz 
Valley  and  others  connecting  with  it,  all  of  which  are  from  1,000  to 
2,000  feet  above  sea  level.  Here  the  soil  is  calcareous  and  the  water 
comes  pure  from  springs.  The  climate  is  rather  rigid.  The  animal 
is  astonishingly  large  and  has  a  strong  bodily  development. 

The  color  varies  from  whitish  gray  to  reddish,  with  a  dark  streak 
along  the  back;  sometimes  it  is  bhick  or  brown,  or  a  mixture  of  these 
colors.  The  hide  is  quite  thick,  a  condition  due  to  the  severe  climate. 
The  hair  is  of  medium  length,  seldom  short  and  smooth;  the  head 
short  and  broad;  eyes  gray;  ears  long  and  narrow,  3^ct  many  have  lop 
ears  or  so-called  mouse  ears;  horns  absent  in  most  cases;  neck  medium 
long,  withers  strong,  back  straight,  loins  and  chest  broad,  belly  deep, 
thighs  rather  full;  the  legs  are  generally  straight,  but  in  exceptional 
cases  cow-hocked. 
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The  udder  is  well  developed,  bilobed  as  a  rule,  with  large  teats 
hanging  between  or  a  little  back  of  the  hind  legs.  When  fresh  the 
milk  production  is  from  2  to  4  liters  a  day,  increasing  in  good  animals 
to  5  liters,  and  the  amount  for  the  entire  period  of  lactation,  which  is 
about  three  hundred  and  twenty  days,  is  from  500  to  700  liters.  The 
taste  of  the  milk  from  this  breed  is  especially  good,  and  everywhere 
throughout  the  Harz  Mountains  the  milk  is  used  as  an  article  of  diet, 
especially  for  the  poor  and  for  the  invalids  who  sojourn  in  that  district 
in  large  numbers. 

The  Wiesenthal  goat.— The  Wiescn thaler  is  a  hornless  mountain 
goat  with  a  middling  long  head  and  sparkling  eyes.  The  hair  is  short 
and  light  in  color.     The  udder  is  globular  in  form,  with  a  good  devel- 


Fio.  5.— German  Farm  (or  House)  Goat.    (Copied  from  Zttrn.) 

opment  of  teats.  When  the  doc  is  fresh  her  yield  of  milk  is  from  2 
to  5i  liters  per  day,  the  average  being  about  3  liters.  The  quantit}^ 
for  the  whole  period  of  lactation  varies  from  (500  to  900  liters.  Peter- 
sen (from  whom  these  notes  are  made)  mentions  one  case  where  982 
liters  were  produced  from  a  doe  that  had  a  lactation  period  of  three 
hundred  and  fifty  days.  The  quality  of  the  milk  is  excellent,  having 
especially  a  high  percentage  of  fat. 

The  Saxony  goat. — ^This  goat  can  hardly  be  regarded  as  a  distinct 
breed.  It  has  been  developed  by  selection  from  the  common,  or  farm, 
goats,  and  by  the  introduction  of  Swiss  blood,  principally  of  the  Saanen 
breed.    Doctor  Kohlschmidt,  an  agricultural  teacher  at  Freiburg,  has 


Digitized  by 


Google 


62  BUREAU    OF    ANIMAL   INDUSTRY. 

said  that  the  Saxony  goat  is  equal  in  milk  pi*oductiyeness  to  the 
Saanen.  His  opinion  was  based  upon  personal  experiment;  but  it  is 
said  by  others  that  the  Saanen  goats  employed  in  this  experiment  were 
impoi*ted  and  in  all  probability  they  were  very  poor  specimens,  for 
nearly  all  German  writere  refer  to  the  practice  of  the  Swiss  in  selling 
their  poorest  animals,  if  possible,  rather  than  their  good  ones  and 
lament  the  fact  that  the  German  importations  are  of  the  poor  kind. 

However,  experiments  with  Saxony  goats  which  were  conducted  in 
1895-96  in  the  locality  of  Lauenstein,  Altenburg,  and  Geising,  with 
30  goats,  gave  the  following  results,  which  indicate  that  the  Saxony 
goat  is  an  excellent  milk  producer.  The  annual  milk  j'ield  of  27  goats 
of  various  ages,  based  on  five  experiments,  was  found  to  average  725.7 
liters  per  head.  Of  the  24  mature  goats,  9  gave  60()  to  700  liters 
per  head,  7  gave  from  700  to  800  liters,  4  gave  from  800  to  900  liters, 
1  gave  over90(>  liters,  and  3  gave  1,000  liters.  The  highest  milk  yield 
was  1,077.5  liters  and  the  smallest  612.3  liters  per  annum.  The  aver- 
age lactation  period  was  three  hundred  and  thirty -two  days,  and  the 
percentage  of  butter  fat  in  the  milk  for  the  entii-e  period  of  lactation 
showed  a  minimum  of  2.74  and  a  maximum  of  4.41,  with  an  average 
of  3.43.  These  results  show  that  the  Saxony  goat  is  a  good  milker 
and  altogether  a  very  desirable  animal. 

The  Westphalian  goat. — Frequent  references  are  made  in  foreign 
literature  to  this  breed,  l)ut  Dettweiler  is  the  only  writer  who  gives 
any  real  information  about  it,  and  he  gives  but  little.  The  quantity 
of  milk  which  it  gives  varies.  At  Warstein  the  production  is  said  to 
be  but  2  liters  per  day  for  ^* fresh"  goats,  with  a  total  annual  yield 
(or  for  the  whole  period  of  lactation)  of  200  liters.  Other  schedules 
are  in  existence,  however,  which  show  the  annual  yield  to  be  from 
365  to  500  liters.  Dettweiler  quotes  the  following  from  Mr.  Petrasch, 
a  magistrate  of  Hallenburg: 

Average  quantity  of  milk  for  fresh  milkers,  3  liters  daily. 
Maximum  quantity  of  milk  for  fresh  milkers,  5  liters  daily. 
Minimum  (juantity  of  milk  for  fresh  milkers,  2  liters  daily. 
For  the  entire  perio<l,  500  liters. 
Duration  of  lactati(m,  330  days. 

The  Hinterwald  goat. — ^The  district  of  the  Hintcrwalder  (or  Forest 
goat)  embmces  the  whole  upper  plateau  of  the  Black  Forest.  The  de- 
scription of  this  breed  is  after  Huber,  a  veterinarian  of  St.  Blasieu. 
The  color  is  white  and  brown,  giving  a  gray  mixture;  the  skin  is  thin, 
soft,  elastic,  and  covered  with  short  to  medium-length  hair;  there  is 
an  absence  of  horns  according  to  Huber,  but  Dettweiler,  from  whom 
the  illustration  (pi.  12,  fig.  1)  is  copied,  shows  an  animal  with  horns; 
fairly  long  face  and  broad  forehead;  jaw  well  developed;  mouth  large 
and  broad;  eyes  large  and  clear;  ears  erect;  neck  strong  with  a  cir- 
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cumference  equal  to  it«  len^h;  chest  well  developed,  bein^  broad, 
deep,  and  long;  back  generally  straight;  loins  generally  well  developed; 
hips,  dropping;  legs  sometimes  cow-hocked.  The  udder  in  full-grown 
animals  is  well  developed,  finn,  elastic,  both  halves  being  of  uniform 
size,  and  bangs  low  in  old  animals  only. 

The  milk  yield  is  about  3  liters  per  day;  it  amounts  to  4  liters  in 
exceptional  cases.  The  annual  yield  varies  from  600  to  650  liters, 
testing  3.75  per  cent  fat. 

The  Hnngarian  goat. — There  is  very  little  infoimation  at  hand 
regarding  the  Hungarian  goats.  Neither  Pegler  nor  Hook  mentions 
them,  yet  the  following  description  of  a  single  specimen  was  pub- 
lished in  the  proceedings  of  the  Royal  Agricultunil  Society,  England 
(vol.  15,  p.  664,  1879),  in  the  words  of  the  judges  of  the  show  at 
Kilburn: 

The  prize  winner,  of  Hungarian  breed,  exliibiteci  by  l^y  Bunlett  Coutts,  was  cer- 
tainly the  largest  he-goat  that  has  evor  apiK»are<i  at  any  show,  lie  was  devoid  of 
horns  and  had  a  fine  head,  with  broad  chest,  level  Iwurk,  and  well-sprung  ribs,  with- 
out being  too  long  in  the  leg.  He  measured  34  inches  in  height  at  the  shoulder  and 
46  in  girth. 

The  Alpine  goat. — Descriptive  writers  who  have  visited  Switzer- 
land have  seldom  failed  to  mention  incidentally  *^  the  Alpine  goat," 
yet  very  little  is  in  print  about  it  as  an  animal  of  economic  value. 
Peer  made  no  little  effort  to  learn  something  al>out  this  goat,  and  the 
description  here  given  is  practically  in  his  words. 

The  Alpine  goat  may  be  termed  the  native  goat  of  Switzerland,  cor- 
responding in  name  to  our  *' common"  goats  and  the  German  "farm" 
goats,  but  not  corresponding  in  important  charai'teristics.  These 
goats  are  found  throughout  the  whole  Alpine  chain.  There  is  but  little 
uniformity  among  them,  and  therefore  they  can  hardly  be  classed  as 
a  distinctive  breed.  They  resemble  grade  animals  of  nearly  every 
description.  In  one  section  certain  markings  may  prevail  and  in 
another  they  are  quite  different.  They  have  horns  generally  and  are 
a  hardy,  serviceable  animal. 

The  want  of  attention  to  certain  uniform  characteristics  disqualifies 
them  for  breeding  purposes  among  those  who  wish  to  follow  a  cei*tain 
standard  or  type  of  breeding.  In  some  districts  in  the  Swiss  Alps 
and  also  the  French  Alps  some  attempt  has  been  made  to  breed  to  a 
certain  form  and  color,  but  as  a  rule  they  are  better  classified  as  "all 
sorts."  In  France  and  Switzerland  there  are  a  few  distinct  families 
like  the  Saanen  and  Toggenburg;  all  the  rest,  except  foreign  goats  of 
a  distinct  breed,  seem  to  be  lumped  off  as  "Alpine  goats."  In  some 
parts,  however,  local  names  are  given  to  these  goats.  Some  of  these 
animals  are  exceedingly  l)eautiful. 

The  Tarentaise  goats  from  the  French  Alps,  which  are  usually  seen 
at  the  French  agricultural  exhibition  at  Paris  in  the  beginning  of 
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March,  are  very  striking.  They  will  be  found  dea?cribed  below  under 
the  heading  **The  Tarentaise  goat*^ 

There  is  another  Alpine  goat  that  is  believed  to  have  some  local 
name.  It  is  of  a  solid  mulberry  or  mahogany  red.  These  goats  have 
a  very  short,  shiny  coat  of  hair,  which  sets  off  their  graceful  forms  to 
perfection.  They  have  very  beautiful,  clean  heads,  and  altogether 
are,  as  described  by  Peer,  the  most  breedy  looking  goats  he  has  ever 
seen. 

If  these  animals  could  be  relied  upon  to  breed  true  they  would  cer- 
tainly be  most  valuable  animals  in  the  hands  of  any  breeder  who 
admires  quality  and  beauty.  There  were  quite  a  number  of  these  so- 
called  Swiss  and  French  Alpine  goats  on  exhibition  at  Paris  last  year, 
together  with  several  other  Swb?s  and  foreign  breeds,  such  as  the 
Toggen burgers,  Saanen.  Nubians,  Maltese,  etc.,  which  were  said  to  be 
mostly  from  the  zoological  gardens  of  Paris.  They  created  as  much 
if  not  more  interest  than  any  of  the  other  animals  of  the  great 
exhibition. 

All  of  the  Alpine  goats,  whether  of  the  Swiss  or  French  Alps,  are 
good  and  useful  animals.  They  are  of  early  maturity,  hardy,  and  give 
a  good  quantity  of  milk.  Peer  says  they  give  from  4  to  5  quarts  a  day 
and  that  the  best  ones  are  said  to  give  as  much  as  6  quarts  a  day. 

There  are  over  half  a  million  goats  in  little  Switzerland,  a  territory 
less  than  one-third  the  size  of  the  State  of  New  York.  There  are 
among  this  great  numl>er  only  al)out  3,0  K)  or  4,0lH)  pure  Toggen- 
burgers  and  2/K»  to  3,(hm»  Saanen;  probably  10,000  would  cover  all 
the  distinct  breeds;  the  balance  (490,000)  are  natives,  grades,  and  what 
are  generally  called  Alpine  goats. 

The  Tarentaise  goat. — The  Tarentaise  goat  is  not  considered  a  dis- 
tinct breed,  but  is  one  of  the  several  varieties  of  Alpine  goats;  and 
under  the  head  '•The  Alpine  goat,''  Peer  describes  it  as  a  very  strik- 
ing animal.  Its  head  and  neck  are  saffron  red  and  the  body  shinj^ 
black,  with  a  black  bar  down  each  side  of  the  face.  It  has  sufficient 
merit  to  warrant  its  exhibition  at  the  agricultural  show  at  Paris,  and 
is  said  to  Ixi  a  good  milker. 

The  home  of  this  variety  is  the  Department  of  Savoie,  in  the  French 
Alps. 

The  Pjrrenean  goat. — This  goat,  as  its  name  signifies,  is  native  of 
the  Pyrenees  Mountains.  It  has  long  hair,  long,  pendulous  ears,  and 
large  horns.  It  is  the  tallest  of  all  domestic  breeds,  except  possibly 
the  Nubian.  Several  head  have  been  introduced  at  different  times 
into  England  and  the  crosses  obtained  from  them  have  proved  to  be 
good  animals.  Pegler  mentions  some  that  were  at  the  dairy  show  of 
1884  "'far  exceeding  in  proportions  anvthing  yet  produced  in  the  way 
of  goat  bi-eeding."    This  goat  is  a  very  good  milker.     Reports  are 
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Plate  11. 


Langensalzaer  Goats. 
I'li()t«»tfrii[»ljs  copit'd  from  Di'ttweilor. 
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Fig.  1.— Hinterwalder  Doe.    Fig.  2.— Schwarzenburg-Guggisberger  Doe. 

Illustratioiis  copied  fnuii  DettwoihT  nnd  Hilpert. 
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Spanish  Milch  Goats. 

rhotogmphs  by  David  (i.  Fairchild. 
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published  of  large  herds  of  this  breed  in  the  Pyrenees  Mountains, 
where  they  are  kept  for  the  twofold  purpose  of  cheese  making  and 
the  production  of  skins  for  fine  gloves.  So  far  as  known  there  arc 
none  of  them  in  the  United  States,  but  they  would  probably  thrive 
well  in  any  of  our  mountainous  sections. 

The  Spanish  goats. — The  term  Spanish  goat  does  not  here  mean  a 
particular  breed,  for  there  are  several  varieties  in  Spain.  Lobe  refers 
to  a  ''hornless  Spanish  goat,"  which  is  especially  distinguished  by  its 
long  silky  hair.  The  illustrations  which  are  shown  on  plate  18  are 
evidently  quite  a  different  variety  from  the  one  described  by  Lobe. 
These  pictures  are  of  the  goats  of  Malaga  and  Granada,  and  were 
taken  by  David  G.  Fairchild,  agricultural  explorer  of  this  Department. 
No  records  are  available  of  the  quantity  of  milk  that  the  goats  of 
Spain  will  give,  but  the  size  of  the  udder  of  those  shown  here  indi- 
cates that  it  is  considerable.  It  is  said  that  all  varieties  of  the  Span- 
ish goats  are  good  milkers. 

The  English  goat. — The  English  breeders  began  many  3  ears  ago 
to  produce  from  their  nondescript  stock  a  distinctive  English  goat. 
The  lines  of  breeding  which  they  pursued  were  the  same  as  those 
proposed  for  the  production  of  the  American  milch  goat.  The  English 
have  succeeded  to  a  large  degree,  presaging  the  fact  that  the  United 
States,  with  its  more  favorable  climatic  and  soil  conditions,  ought  to 
do  much  better  in  a  shorter  period  of  time. 

England's  climate  is  not  suited  to  any  of  the  imported  breeds  of 
goats,  and  her  native  goats  were  far  from  being  satisfactory  as  milk 
producers.  In  order  that  there  might  be  a  goat  that  would  withstand 
the  damp  climate  and  lowlands  and  at  the  same  time  produce  a  satis- 
factory quantity  of  milk,  the  English  proceeded  to  import  bucks  of 
the  Swiss  and  Nubian  breeds  for  crossing  upon  the  native  does.  By 
this  method  they  have  retained  the  hardiness  of  the  native  goat  to  a 
remarkable  degree  and  at  the  same  time  acquired  much  of  the  milk- 
producing  qualities  of  the  Swiss  and  Nubians. 

The  following  description  of  the  English  goat  is  from  Pegler: 

I  have  l)e€n  at  some  pains  to  aHcertain  the  ix>int8  of  the  original  breed;  and  from 
the  descriptions  in  o\(\  works  in  which  goatM  are  mentioned,  and  a  comparison  with 
the  features  most  prevalent  at  the  present  time,  I  believe  the  following  description 
to  be  correct:  Head  neat  and  tajn'rin;:,  with  mo<lerate  l)eard;  frontal  bone  promi- 
nent, horns  set  far  a{»art,  rising  nlightly  at  first  with  an  inclination  to  the  rear,  and 
then  branching  outward;  ears  rather  large,  >)ut  not  actually  erect  nor  yet  pendulcniH, 
but  more  approaching  a  horizontal  position,  jM)inting  forward.  Bcxly  long  and 
square  shaped,  with  the  coat  short,  but  not  so  close  as  in  the  Nubian  and  some 
Indian  varieties.  In  the  male  it  is  much  kmger,  particularly  at  the  neck,  cht'st,  and 
thighs,  where  it  is  very  thick  and  stiff.  A  fine,  soft,  wooly  undergrowth  is  nearly 
always  observable  between  the  hair.  The  color  ranges  from  black  to  white,  but  is 
more  often  light  or  dark  fawn,  with  a  darker  line  along  the  back  and  black  on 
the  legs. 
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In  a  persoDal  letter  to  this  writer,  Hook  believes  it  would  be  wise 
for  the  people  of  the  United  States  to  secure  some  English  goats  to 
breed  up  the  common  stock  here.  It  can  hardly  be  doubted  that  the 
result  of  such  a  procedure  would  be  very  beneficial,  for  the  English 
goat  is  really  a  good  animal. 

The  Irish  goat. — This  goat  is  mentioned  and  described  in  order  to 
forestall  any  desire  to  import  the  blood  for  American  use.  The  fol- 
lowing is  from  Pegler: 

The  hair  is  long  and  shaggy,  generally  a  reddish  black  and  white,  or  yellowish 
gray  and  white.  The  head,  instead  of  being  short  and  tapering,  is  long  and  ugly, 
the  muzzle  being  coarse  and  heavy,  with  a  considerable  amount  of  beard  even  in  the 
females.  The  horns  are  large  and  pointed,  situated  close  to  each  other,  and  rising 
almost  perpendicularly  while  inclining  to  the  rear.  Those  of  the  male  are  very 
large,  and  attain  sometimes  an  immense  length,  a  pair  in  my  possession  measuring 
each  30  inches.  Besides  the  increase  in  size,  they  open  out  more  than  those  of  the 
female.  The  size  and  shape  of  the  horns  render  lK>th  male  and  female  formidable 
antagonists  when  pugnaciously  inclined,  which  they  not  unfrequently  are,  both  to 
each  other  and  to  i)er8on8  who  are  strangers  to  them,  so  that  they  are  not  altogether 
safe  with  children.  The  Irish  goat  is  a  rather  taller  animal  than  the  English,  but 
its  gaunt,  flat-sided  appearance  renders  it  anything  but  prepossessing.  It  is  never- 
theless a  good  milker,  though  the  yield  is  comparatively  poor  in  quality.  The  udder 
is  generally  long  and  narrow,  with  big  teats. 

Pegler  does  not  say  much  for  the  Irish  goat,  but  Hook,  in  the  fol- 
lowing, says  less: 

Of  small  size,  with  long  shaggy  coat  and  large  horns,  it  has  little  but  its  low  price 
to  recommend  it.  Rare  examples  may  be  found  t'O  yield  a  large  quantity  of  milk, 
but  only  for  a  few  months  after  kidding;  and,  as  it  is  impossible  to  induce  these 
animals  to  breed,  except  as  their  half-wild  nature  prompts,  the  production  of  milk 
in  winter  is  entirely  out  of  their  |x>wer. 

The  Welsh  goat. — It  is  believed  that  in  a  former  time  there  was  a 
distinctive  breed  of  goats  in  Wales  and  also  in  Ireland,  but  the  Irish 
blood  appears  to  have  dominated  and  overrun  both  countries.  It  is 
l)olieved  that  originally  the  Welsh  goat  was  large,  white  in  most  cases, 
and  of  a  kindly  disposition;  but  this  is  not  the  case  at  this  time. 
Pegler  says  of  it: 

In  many  points  it  resembles  the  Irish  goat,  but  is  smaller  and  more  symmetrically 
shaped,  the  head  and  horns  l)eing  more  graceful  and  the  body  lighter.  This  breeii 
is  not  of  much  value  for  milk.  The  udder  and  tt^^ats  are  usually  small,  and  it  does 
not  remain  any  length  of  time  in  profit. 

The  Nubian,  or  Abyssinian,  goat. — This  breed  (fig.  6)  is  the  most 
piH'uliar  of  all  goats,  and  in  many  respects  differs  so  much  from  other 
goats  that  at  a  distance  it  may  be  mistaken  for  some  other  animal — at 
least  not  be  taken  for  a  goat. 

It  is  a  native  of  Nubia,  Tpper  Egypt,  and  Abyssinia.  With  slight 
modifications,  it  may  be  found  in  other  parts  of  the  African  continent 
as  far  south  as  the  Cape  of  (locxl  Hope. 

Its  size  is  extiuordinary,  being  fully  a  half  larger  than  ordinary 
goats,  and  it  has  very  long  legs.     In  a  pronounced  degree  this  goat 
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has  the  rounded  forehead  and  nose  that  are  so  characteristic  of  all 
African  sheep,  but  why  this  similarity  exists  no  one  ventures  to  say. 
Below  the  top  of  its  head  the  forehead  rises  so  as  to  form  a  conical 
prominence,  then  sinks  toward  the  nose  until  the  nostrils  are  in  an  actual 
depression.  The  lower  jaw  protrudes  beyond  the  upper,  and  the  teeth 
often  extend  above  the  nostrils.  The  ears  may  be  flat,  long,  large, 
and  pendant,  or  very  short,  straight,  and  pointed. 

The  Nubian  is  considered  a  hornless  breed,  and  it  is  probably  as 
nearly  hornless  as  any  breed,  yet  it  frequently  occurs  that  the  bucks 
develop  horns,  which  are  flat  and  short,  and  which  lie  upon  the  back 
of  the  head.  The  horns  at  a  distance  midway  of  the  length  curve  out- 
ward. There  is  an  entire  absence  of  beard,  and  the  ''goat  odor"  so 
common  in  the  males  of  other  breeds  is  entirely  wanting  in  this  one, 
not  even  appearing  at  rutting  time.  The  e^^es  are  large  and  lie  flat  in 
the  head.     The  color  is  glossy  black  or  dark  brown.     Several  authors 


Fuj.  6.— Nubian  Goat.    (Copied  from  Hoffmann.) 

who  are  familiar  with  this  breed  assert  that  the  hair  is  always  short, 
while  one,  who  is  no  doubt  equally  as  well  informed  as  the  others, 
says  the  hair  is  long.  The  fact  is  that  there  are  both  kinds.  Pegler 
describes  it  thus:  ''The  hair  is  comparatively  short  in  the  male,  but 
very  much  so  in  the  female,"  yet  he  gives  an  illustration  of  a  Nubian 
with  long  hair.  It  can  hardly  bo  doubted  that  the  Nubian  is  closely 
related  to  some  of  the  other  breeds  of  northern  Africa,  all  of  which 
have  long-haired  strains  among  them.  The  skin  is  oftentimes  much 
wrinkled. 

The  udder  is  deeply  indented,  or  divided,  so  as  to  form  very  dis- 
tinct lobes.  The  teats  are  situated,  as  in  all  species,  on  the  lower 
part  of  the  udder,  })ut  upon  the  outside. 

The  Nubian  is  the  most  peaceful  andgentle  of  the  goat  family.  It 
is  not  vagrant,  and  does  not  require  delicate  nourishment.  The  only 
objection  that  can  be  ascribed  to  it  is  such  extreme  sensitiveness  to 
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cold  that  it  csin  with  difficulty  withstand  the  slightest  degree.  For  this 
reason,  in  France  and  England^  it  is  always  provided  with  a  warm 
house  during  winter,  and  never  turned  out  in  the  morning  when 
there  is  frost.  It  is  said  that  the  slightest  cold  produces  abortion 
almost  instantly. 

Crosses  have  been  made  of  Nubian  bucks  upon  selected  common 
does  with  results  very  satisfactory.  The  crosses  have  better  devel- 
oped forms  than  the  common  goats;  they  are  more  robust,  and  par- 
take largely  of  the  physical  characteristics  of  their  dams.  It  is  a 
pleasure  to  quote  here  from  a  letter  by  Wm.  G.  de  Coligny,  of  Spring- 
field, Mass.,  who  had  experience  with  Nubian  goats  in  fk^uador: 

Mr.  FranciBco  Chiriboga,  now  deceased,  a  laxye  cattle  raiser  in  the  province  of  Imba- 
bnra,  northern  Ecuador,  had  a  flock  of  about  twenty  Anf^>ras  and  one  of  Nubian 
goate,  ten  in  number,  which  he  imported  from  France,  from  the  Government  sta- 
tion at  Souliac,  department  of  Cantal.  He  uped  to  cross  them  for  the  wool,  milk, 
and  meat.  The  Angora  became  fairly  good  milch  goats,  but  not  so  good  as  the 
crofsses  from  the  Nubian  upon  the  common  goat.  »  »  »  The  hair  of  the  Angora- 
Nubian  goats  was  not  white,  but  very  silky,  fine,  steeple  pointed,  and  about  S  inches 
long;  in  some  individuals  10  inches  long. 

The  amount  of  milk  produced  from  three  or  four  Nubian  goats  and  their  crosses 
at  that  time  (1877)  was  about  4  liters  per  head  per  day.  Milk  from  the  Angora- 
Nubians  was  about  2 j  liters  per  head  per  day,  and  from  the  Nubian  and  common 
goat  cross,  about  3i  liters. 

Of  all  domestic  animals,  except  the  rabbit  and  the  hog,  in  the  lan- 
guage of  Du  Plessis,  the  Nubian  goat  is  the  one  which  increases  most 
rapidly.  A  French  writer  (Sacc)  says  that  he  has  known  one  of  these 
animals  to  drop  eleven  kids  in  one  year,  four  on  two  occasions  and  three 
at  another.  This,  of  course,  is  an  unusual  case,  yet  it  can  be  safely 
affirmed  that  Nubian  goats  generally  have  kids  twice  a  year,  and  fre- 
quently there  are  triplets. 

Sacc  avers  that  the  daily  yield  of  milk  per  animal  is  from  10  to  12 
quarts,  and  that  it  seldom  falls  below  4  quarti»;  and  that  the  milk  is 
universally  pronounced  excellent  and  of  a  higher  fatty  content  than 
milk  from  native  goat^.  Du  Plessis  thinks  Sacc  has  exaggerated  by 
regarding  the  exception  rather  than  the  rule.  It  is  nevertheless  true 
that  the  Nubian  goat  is  the  highest  type  of  milch  goats.  Du  Plessis 
regards  a  good  yield  for  the  Nubian  is  from  5  to  6  quarts  per  day.  He 
conducted  some  milking  experiments  for  five  days  with  two  goats — 
one  a  pure  Nubian  and  the  other  a  crossbred  Nubian  and  native  goat. 
The  results  obtained  are  given  on  the  following  page. 
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Prodtuium  of  milk  by  a  Nubian  and  Nubian  cross. 


Day. 


Pint 

Second 

Third 

Fbuith 

Fifth..; 

Total 

▲▼erage  per  day 


Nubian. 

Nubian  cross. 

Quantity 
of  milk. 

Quantity 
of  cream.a 

Quantity 
of  milk. 

Quantity 
of  cream,  b 

Quarts. 

QucarU. 

Quarta, 

QuarW. 

4.6368 

0.4012 

4.7699 

0.2228 

4.6669 

.4063 

3.6116 

.2217 

4.7836 

.4066 

8.6376 

.2212 

4.9315 

.4191 

3.8966 

.2428 

6.2166 

.4266 

3.8966 

.2534 

24.2444 

2.0686 

19.6383 

1.1614 

4.8448 

.4117 

3.9276 

.2322 

a  Butter,  8.41  per  cent. 


fr  Butter,  6.91  per  cent. 


Given  a  suitable  climate,  proper  feed,  and  intelligent  handling,  this 
breed  will  excel  all  others  in  milk  production.  So  far  as  the  United 
States  is  concerned,  however,  its  area  of  usefulness  in  its  pure  state 
will  be  limited,  it  seems,  to  the  extreme  Southern  States  and  southern 
California.  This  is  the  opinion  of  De  Coligny,  who  is  familiar  with 
this  breed.  However,  among  goats  imported  into  Canada  within  the 
past  two  years  there  is  said  to  be  a  Nubian  buck  that  is  withstand- 
ing the  cold  climate  of  that  locality.  The  tenderest  care  must  be  his 
lot  if  he  is  a  pure  specimen.  The  writer  has  been  unable  to  obtain 
any  information  about  this  animal  by  correspondence,  or  indeed,  about 
other  breeds  of  the  same  importation.  A  few  Nubians  may  be  found 
in  England,  where  their  value  has  come  to  be  recognized  for  crossing 
upon  the  common  goats  of  that  country. 

The  Eggrptian,  or  Nile,  goat. — The  description  given  of  the  Egyp- 
tian goat  ( Caj/ra  aegyptica)  is  after  Hoffmann.  This  goat  has  a  small 
head  and  either  short  horns  or  none  at  all.  It  has  a  facial  expression 
that  is  remarkable  and  peculiar.  The  nose  is  short  and  stumpy,  the 
nasal  bone  bulging  upward.  The  lower  jaw  is  longer  than  the  upper 
one.  The  beard  is  often  wanting.  The  eyes  are  small;  ears  about  as 
long  as  the  head,  are  narrow  and  rounded  at  the  end,  and  are  pendu- 
lous. The  color  of  the  hair  varies  from  reddish  brown  to  light  yellow, 
and  always  lighter  in  color  on  the  belly  than  elsewhere.  The  goaf 
odor  is  never  present.  (Note  the  similarity  of  this  goat  with  the 
Nubian,  the  Syrian,  the  Mamber,  and  the  Zaraibi.) 

The  Egyptian  goats  are  numerous  in  the  Nile  Valley  as  far  as  Nubia 
and  Upper  Egypt.  They  are  regarded  as  among  the  best  milch  goats, 
and  are  said  to  give  daily  from  5  to  6  quarts  of  milk.  Hoffmann  says 
it  has  been  claimed  for  this  breed  that  a  specimen  has  been  known  to 
give  from  10  to  12  quarts  of  milk  daily. 
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The  African,  or  Widah,  goat.— I^be  says  the  African  goat  in  its 
conformation  and  peculiarities  resembles  the  Angora,  but  is  smaller. 
The  short  description  given  here  of  this  goat  is  translated  from  the 
German  of  Hoffmann: 

Tliin  goat  is  the  mwt  handsome  antl  jrracc*ful  of  all  goat  breeds.  It  is  of  medium 
Hizt'  an<l  has  a  HhajH?ly  head;  has  a  n)hiif?t,  well-rounded,  fleshy  body,  and  bt»tter 
develofRMl  legs  than  any  other  breed  of  goat»<.  The  horns  are  thin  and  curve  gently 
liackward  and  outward,  the  point  l)ending  l>ack  again  so  as  to  fonn  the  beginning  of 
a  spiral.  The  hair  is  short  an<i  coarse;  on  the  neck,  iMck,  sides,  and  legs  it  is  black, 
but  underneath  it  is  yellow.     The  color  may  l)e  reddi:?h  or  yellow. 

There  is  a  subbreed  of  the  African  goat  called  the  Dwarf  goat  (fig. 
7).  It  is  only  13  inches  high  and  26  inches  long,  according  to  Lobe, 
who  makes  no  comment  as  to  its  value. 


Fici.  7.— African  Dwarf  G<Mit.    (Copied  from  Hoffmann.) 

The  Zaraibi  goat. — The  illustration  (pi.  14,  fig.  8)  shows  a  prize- 
winning  Zaraibi  buck  at  one  of  the  shows  of  the  Khedivial  Agricul- 
tural Societ}'  of  Egypt.  Nearl}^  all  travelers  through  Egypt  who 
observe  the  live  stock  there  mention  this  goat  as  a  most  excellent 
milker,  and  it  always  appears  at  the  shows,  3^et  no  description  of  it  is 
at  hand.  It  is  a  large  animal  with  long  hair  and  especially  character- 
ized by  its  very  long  ears.  The  description  of  the  Eg^^ptian  goat 
applies  to  the  Zaraibi  pretty  well,  but  the  writer  has  been  told  by 
visitors  to  Egypt  that  the  former,  although  a  good  animal,  is  not  the 
equal  of  the  latter,  and  also  that  the  former  are  much  more  numerous. 
There  is  good  evidence  that  this  breed  was  originally  from  Syria. 

The  following  report  regarding  this  breed  is  from  David  G.  Fair- 
child,  agricultural  explorer  of  the  United  States  Department  of 
Agriculture: 

The  Zaraibi  is  the  bent  milch  ^oat  known  in  Kgypt  and  it  is  used  largely  by  Euro- 
|)ean  families  desiring  pure  milk  for  their  infant«.     It  not  only  gives  more  milk  than 
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the  ordinary  kind,  but  is  said  to  be  a  l)etter  breeder.  I  learned  that  the  wealthiest 
landowner  in  Egypt  had  only  recently  purchased  several  for  his  own  use.  The  best 
herd  in  Egypt  is  owned  by  the  Khedive. 

Mr.  Fairchild  was  permitted  to  inspect  the  Khedive's  herd  of  goats, 
a  privilege  seldom  accorded  to  anyone.  He  believes  they  could  with 
advantage  be  introduced  into  southern  California  in  the  warmer  parts, 
but  does  not  think  they  would  live  through  the  cold  winters  of  the 
North  unless  housed  very  carefully.  The  climate  to  which  they  are 
accustomed  is  very  much  like  that  of  southern  California. 

G.  P.  Foaden,  secretary  of  the  Khedivial  Agricultural  Society,  for- 
wards the  following  statement: 

The  Zarai'bi  goats  are  a  race  which  was  brought  originally  from  S>ria.  They  are 
superior  to  the  native  breed.  They  are  now  bred  chiefly  in  the  neighborhood  of 
Cairo.  A  good  average  goat  will  give  4  pounds  [quarts?]  of  milk  per  day  and  costs 
when  full  grown,  if  well  bred,  as  much  as  £1.10  (about  $7). 

The  Syrian  goat. — The  writer  is  unable  to  find  an  authoritative 
description  of  the  Syrian  goat,  but  the  evidence  given  by  travelers  in 
that  country  i»  convincing  that,  all  things  taken  into  consideration, 
this  breed  miLst  take  a  place  among  the  best  breexls  for  milk  produc- 
tion. It  is  always  long  haired  and  in  color  mixed  black  and  white  or 
solid  black.  Its  eai*s  are  very  long  and  pendulous,  making  it  easy  to 
believe  that  it  is  the  original  stock  of  the  Zaralbi  breed  found  in  con- 
siderable numbers  in  the  neighborhood  of  Cairo.  The  only  available 
photograph  (pi.  15,  fig.  1)  of  this  breed  is  the  one  given  herewith,  being 
one  taken  in  Nazareth  in  April,  1904,  by  Mrs.  Sallie  Russell  Reeves, 
of  the  United  States  Department  of  Agriculture.  The  flock  shown 
here  is  owned  by  the  German  Orphanage  and  constitutes  the  only  source 
of  milk  for  that  institution. 

Dr.  Ira  Harris,  who  has  been  the  American  consular  agent  at  Tripoli, 
Syria,  for  upwards  of  twenty  years,  has  given  the  writer  some  inter- 
esting and  valuable  information  regarding  the  Syrian  goats,  and  some 
of  the  important  parts  are  embodied  in  what  follows: 

This  goat  gives  about  16  pints  of  milk  a  day,  and  the  lactation  period 
is  usually  nine  months.  It  is  a  hardy  breed,  being  kept  all  over 
Syria — on  the  plain,  and  on  the  mountain,  where  there  is  snow  and 
frosty  weather.  "On  the  Hameth  and  Hums  plain,"  says  Doctor 
Harris,  "they  have  a  hot  summer  and  a  cold  winter,  I  know  of 
no  other  animal  that  has  such  a  strong  constitution  unless  it  is  a 
donkey."  These  goats  are  often  seen  in  large  flocks  in  Syria.  Doctor 
Harris  states  that  he  has  seen  2,000  kids  in  one  flock. 

It  is  likely  that  this  breed  could  be  easily  acclimatized  in  the  United 
States,  and  the  low  prices  at  which  they  can  be  purchased  in  Syria 
would  seem  to  make  it  desirable  for  some  one  to  consider  the  feasibil- 
ity of  importing  some  of  them. 
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The  Mamber  goat. — The  Mamber  goat  ( Capra  rnambrica)  is,  accord- 
ing to  Hoffmann,  similar  in  many  respects  to  the  Cashmere  [Angora?], 
but  the  horns,  when  they  are  present,  are  smaller.  The  ears  are 
about  three  and  one-half  times  as  long  as  the  head,  are  broad,  thin, 
with  the  end  rounded  and  turned  up.  The  home  of  this  breed  is  Asia 
Minor,  especially  in  the  vicinity  of  Aleppo  and  Damascus. 

Hoffmann's  description  gives  the  impression  that  the  Mamber  goat 
is  variously  colored.  The  usual  color  is  most  likely  black  or  brown, 
as  it  is  probably  closely  related  to  the  Egyptian  and  the  Nubian  goats. 

The  Sumatra  goat. — The  little  that  the  writer  has  been  enabled  to 
obtain  concerning  the  goats  of  the  island  of  Sumatra  is  taken  from 
Hook,  who  mentions  them  as  scarcely  larger  than  cats,  and  Hook  says 
that,  when  contrasted  with  the  large  Pyrenean,  the  relation  is  much  like 
that  between  the  bantam  and  Cochin  China  fowls.  It  is  hardly  likely 
that  there  will  be  any  desire  to  employ  any  of  the  Sumatra  blood  in 
building  up  a  milch  goat  industry  in  the  United  States. 

The  Spanish-Maltese  goat. — Under  present  conditions  this  goat 
would  better  be  considered  as  among  the  American  milch  goats;  but 
as  they  were  bred  as  Spanish-Maltese  several  years  before  the  other 
name  was  suggested,  they  will  be  treated  separately  here.  (PL 
4,  fig.  3.) 

It  is  known  that  Spain  at  a  former  time  received  many  goats  from 
Malta,  and  it  is  claimed  that  some  of  these  found  their  way  to  Mexico, 
and  finally  to  Texas  and  New  Mexico.  Their  history  is  difficult  to 
trace  accurately,  however. 

The  following  description  of  these  goats  is  by  B.  H.  Van  Raub,  of 
Texas: 

The  Spanish-Maltese  goat  is  about  the  average  size  of  the  common  or  the  Angora  goat, 
poKsibly  a  little  larger.  It  is  white  or  grayish  in  color,  but  many  have  brown,  bluish 
black,  or  re<l(lish  spots.  Many  have  coarse  hair,  some  have  long,  fine,  silken  hair, 
and  some  have  short,  coarse  hair.  As  a  rule  they  have  pendulous  ears.  There  are 
more  hornless,  or  muley,  goats  among  the  Spanish-Maltese  than  among  any  other 
breeds. 

It  may  be  true  that  this  particular  strain  is  less  inclined  to  produce 
horns  than  the  common  American  goats,  but  it  is  not  the  case  when 
considered  in  connection  with  the  best  breeds  of  Europe  and  Egypt. 

There  is  no  information  available  as  to  the  quantity  of  milk  that 
these  goats  will  yield,  although  2  quarts  a  day  for  some  indviduals  has 
been  estimated. 
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Figs.  1,  2.— Common  Goats  of  Egypt.    Fig.  3.— Zaraibi  Goat. 

Photopniph  i»f  fius.  1  and  '2  by  Dnvitl  G.  Fuinliil<i. 
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FiQ    1  .—Syrian  Goats  at  Nazareth,    Figs.  2.  3.— Goats  at  Athens. 

rh<)t(>Krjij)h.s  by  Sallie  KiissoH  Reeves. 
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Figs.  1,2.— Goats  near  Hammerfest,  Norway.    Fig.  3.— Goats  in  Southern 

Norway. 

I'hoioKrnplis  by  Miss  Caroline'  Myers. 
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THE  MILCH  GOATS  OF  SWITZERLAND. 

By  Frank  Sherman  Peer, 
ComeU  HeighU,  Ithaca,  N,  Y. 

In  the  spring  of  1904,  I  had  the  pleasure  of  visiting  Switzerland  in 
the  interest  of  several  American  gentlemen  who  wished  to  buy  and 
import  to  this  country  some  of  the  noted  cattle  and  milch  goats  of 
that  country.  Armed  with  letters  of  introduction  to  the  Swiss  min- 
ister of  agriculture,  I  arrived  at  Berne  one  day  in  March,  full  of 
delight  at  the  magnificent  scenery  and  anticipation  of  the  work  before 
me.  The  Swiss  minister  of  agriculture  sent  me  to  the  American  con- 
sul as  being  the  proper  person  to  bring  the  questions  before  his 
department.  The  result  was  a  letter  to  the  president  of  the  Swiss 
Agricultural  Society,  who  in  turn  gave  me  letters  to  the  best  and  most 
reliable  breeders  of  milch  goats  in  Switzerland. 

It  was  soon  learned  that  there  were  several  breeds  of  goats  in  Switzer- 
land, but  that  the  best  milking  breeds  were  theToggenburg,  the  Saanen, 
the  Alpine,  and  the  Schwarzthal,^  and  of  these  the  Toggenburg  and 
Saanen  goats  were  the  best  milkers.  Therefore  I  confined  my  atten- 
tion principally  to  the  last  two  varieties. 

All  the  breeds  which  I  investigated  are  about  the  same  size  and 
weight,  except  the  Saanen,  which  are  about  25  to  30  per  cent  larger 
and  heavier  than  the  others.  As  to  a  choice  between  the  Toggenburg 
and  the  Saanen,  I  like  the  Toggenburg  better  for  a  close-at-hand 
inspection  and  the  Saanen  best  when  seen  in  the  field.  There  can  be 
no  prettier  sight  than  a  flock  of  Saanen  goats  on  a  hillside  or  in  a 
green  pasture. 

In  1903,  there  were  exported  from  Switzerland  50,000  francs'  (about 
110,000)  worth  of  Toggenburg  goats,  which  speaks  well  for  their  popu- 
larity in  foreign  parts.  Animals  winning  a  prize  are  not  allowed  to 
leave  the  country  or  the  neighborhood  where  raised  for  a  year. 

As  to  the  quality  of  Toggenburg  and  Saanen  goat's  milk,  so  far  as  I 
could  judge,  there  was  no  choice.  They  both  give  nice  white  milk, 
quite  free  from  a  goaty  taste,  which  can  not  be  said  of  all  goats.  It 
is  seldom  yellow  and  is  probablj^  the  better  for  it.  The  best  goat's 
milk,  as  I  understand,  is  that  which  shows  the  greatest  proportion  of 
casein.     Goat's  milk  in  Switzerland  is  rarely  made  into  butter. 

"  Mr.  Peer's  descriptions  of  these  several  breeds  are  einbodie<l  in  the  text  dealing 
with  the  breeds. — Editor. 
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The  milk  is  considered  good  after  the  third  milking,  and  the  quan- 
tit}^  rapidly  increases  for  a  few  days  after  giving  birth,  when  the  maxi- 
mmii  is  reached.  It  usually  continues  for  five  or  six  months  and  some- 
times for  seven  and  eight  months,  when  it  gradually  declines.  A  good 
goat  may  be  expected  to  give  600  to  700  kilograms  a  year.  The 
French  feeding  tests  have  proven  that  seven  goats  may  be  kept  on  the 
feed  necessary  for  one  cow,  and  that  the  seven  goats  will  give  much 
more  milk  than  one  cow. 

GENERAL  TREATMENT,  FEED,  AND  CARE  OF  THE  GOATS. 

The  goat  of  Switzerland  is  the  Swiss  peasant's  cow,  the  Swiss  baby's 
foster  mother,  a  blessing  to  sanitariums  for  invalids,  and  a  godsend  to 
the  poor. 

Switzerland  is  a  country  of  narrow  valleys  and  lofty  mountains. 
The  winters  in  most  parts  are  long  and  severe.  The  valle5's  are 
devoted  to  hay  and  grain  to  support  the  farm  stock  through  the  winter, 
while  the  foothills  and  mountains  are  the  pasture  ground  during  the 
summer  months. 

The  highest  mountains  are  covered  with  perpetual  snow.  Winter  in 
the  Saane  and  Toggenburg  valleys  sets  in  about  November  1,  and  the 
ground  from  about  that  time  until  nearly  May  is  covered  with  snow. 
When  the  writer  visited  there  in  March  last  the  snow  was  from  3  to 
6  feet  deep  on  the  level.  Scattered  all  over  the  vale  and  on  the  foot- 
hills are  little  barns  tilled  with  hay,  and  this  is  either  brought  on  hand 
sleds  to  some  stable  near  the  house,  which,  as  a  rule,  is  a  part  of  the 
house,  or  the  stock  are  moved  from  one  barn  to  another,  in  turn,  as  the 
feed  gives  out.  There  are  no  large  herds  of  goats  owned  by  a  single 
man  or  company,  but  nearly  everyone  has  from  1  to  6.  Ten  or  a  dozen 
goats  are  considered  a  very  large  flock.  The  goats  in  winter  occupy 
a  portion  of  the  cow  barn  or  horse  barn,  or  some  wann  stable  adjoin- 
ing the  kitchen.  As  a  rule,  neither  cattle  nor  goats  go  out  of  their 
stalls  from  the  day  they  are  put  in  in  the  autumn  until  the  following 
spring. 

The  cows  are  usually  fresh  in  the  autumn  after  they  come  into  winter 
quarters.  Winter  dairying  is  the  universal  prac^tice.  The  goats  drop 
their  kids  in  the  spring,  beginning  in  March.  About  May  20,  when 
the  snow  is  gone  from  the  valleys  and  the  lower  foothills,  the  larger 
herds  of  cattle  are  taken  from  the  stalls  and  bells  of  difl'erent  sizes  and 
notes  are  put  on  their  necks.  One,  called  the  ''  bell  cow,"  wearing  the 
largest  bell  of  all,  leads  forth  the  herd  to  pasture.  Together  with  this 
herd  of  cattle  and  goats,  which  belong  to  some  larger  farmer  or  breeder, 
go  the  cows  and  goats  of  a  dozen  or  more  neighboring  peasants. 

A  cow  man,  with  the  "big  bell"  cow  as  leader  of  the  flock,  starts 
for  the  pasture  fields;  several  boys  go  along  as  assistants.     It  is  a  greiit 


Digitized  by 


Google 


INFORMATION    CONCERNING    THE    MILCH    GOATS.  75 

day  of  rejoicing  for  cattle  and  goats  and  kids  alike,  after  their  long 
winter  confinement.  The  gaily  dressed  cow  men,  the  chorus  of  the 
bells,  the  sporting  calves  and  skipping  goats  all  make  a  very  interest- 
ing spectacle  indeed.  These  animals  go  yearly  to  certain  locations  on 
the  foothills,  and,  as  the  snow  gradually  disappears,  they  keep  moving 
the  herd  higher  and  higher  up  the  mountains  until  midsummer,  when 
the}'  arrive  at  the  limit  of  vegetation  and  shortly  after  begin  the 
descent,  and  about  Noveml)er  1  they  are  all  back  in  the  stables  again 
for  the  long  winter. 

Dotted  all  over  these  lofty  mountain  ranges  are  little  huts  which  are 
the  headquarters  of  the  cow  men  and  boys  while  herding  in  that  par- 
ticular vicinity.  Once  or  twice  a  week  someone  goes  to  the  valley  to 
renew  the  larder  with  dried  fish,  canned  meats,  and  bread. 

There  are  scattered  over  these  mountian  ranges  little  creameries 
mostl}^  for  making  cheese.  The  milk  from  the  goats  is  mixed  with 
that  from  the  cows  and  made  into  cheese.  In  some  cases,  however, 
the  calves  born  the  autumn  before  are  allowed  to  suckle  their  dams 
while  in  the  mountains  and  the  goat's  milk  with  a  little  cow's  milk 
only  is  made  into  cheese.  There  are  therefore  many  brands  of  this 
mountain-made  cheese,  differing  largely  only  in  tlie  proportion  of 
cow's  milk  to  goat's  milk.  The  process  of  making  these  different  kinds 
of  cheese  is  generally  the  same. 

(loats  and  cows  seem  to  work  well  together  on  these  summer  pil- 
grimages above  the  clouds.  The  goats  oftentimes  go  where  cows  can 
not,  and  they  live  largely  on  twigs  and  shrubs,  which  the  cows  do  not 
eat. 

The  winter  feed  of  the  goats  consists  of  a  small  wisp  of  hay  daih' 
and  possibly  a  handful  of  oats  or  other  mixed  grains.  As  a  rule,  they 
do  not  get  any  more  than  suflScient  to  keep  them  in  very  ordinary 
condition. 

As  to  prices,  Toggenburg  goats  from  1  to  2  years  old  in  March, 
before  dropping  their  kids,  cost  $12  to  $15  per  head;  bucks,  $15  to 
$25.  Saanen  goats  of  the  same  age  cost  from  $3  to  $10  per  head  more, 
and  Alpine  goats  from  $8  to  $5  less,  than  the  Toggenburgers.  The 
Schwarzthal,  or  Glacier,  goats  cost  from  $15  to  $20  for  females  and 
from  $20  to  $40  for  males.  Cheaper  grades  of  goats,  such  as  are 
usually  exported  through  local  dealers,  may  be  had,  but  they  are 
usually  the  culls. 

Treatment  ofluds. — As  a  rule,  the  goats  of  Switzerland  are  allowed 
to  breed  only  once  a  year,  but  where  it  is  desimble  to  obtain  the 
greatest  yield  of  milk  and  the  most  increase,  they  may  bring  forth 
their  young  three  times  in  two  years.  By  this  system  the  yield  of 
milk  is  increased  to  an  average  of  1,000  kilograms  (2,200  pounds)  per 
year.  The  kids  are  usually  allowed  to  suckle  their  dams  for  a  day  or 
two,  the  firet  milk  being  very  necessary  to  the  healthful  movement  of 
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the  young  kid's  bowels.  Twins  are  the  rule,  and  sometimes  triplets, 
and  occasionally  four  kids  are  dropped  at  a  birth.  The  best  breeders 
prefer  that  the  females  be  2  years  old  when  they  drop  their  first  kids; 
but  they  will  breed  younger. 

When  a  young  doe  gives  birth  to  twins  she  is  generally  assisted  in 
rearing  them  b}^  a  nursing  bottle  and  cow's  milk,  which  is  diluted 
nearly  half  with  water  and  slightly  sweetened.  Usually,  with  a  num- 
ber of  fresh  milch  goats  on  hand,  the  kids  are  separated  from  the  dam 
(in  fact,  they  are  rarely  ever  allowed  to  run  with  their  dams)  and  are 
taken  one  at  a  time  and  put  upon  another  doe,  so  as  to  divide  the  quan- 
tity of  goat's  milk  in  accordance  with  their  wants  or  age.  When 
cheese  making  is  the  object,  it  is  planned  to  have  a  fresh  cow  to  bring 
up  the  kids,  as  above  described,  beginning  always  with  goat's  milk  and 
reducing  the  quantity  and  increasing  cow's  milk  and  water  as  the  age 
of  the  kid  will  permit. 

Feed, — This  milk  feeding  goes  on  for  five  or  six  weeks,  when  most 
of  the  kids  are  weaned  from  milk  altogether.  They  are  given  a  small 
quantity  of  hay  to  pick  at  when  a  few  days  old.  The  best  breeders  in 
Switzerland  say  that  buckwheat  flour,  com  (maize),  and  a  little  warm 
water  make  the  best  grain  ration  for  milch  goats.  Oats,  ground  and 
whole,  are  also  fed. 

SWISS  MILCH   GOATS  IN   AMERICA. 

There  are  many  reasons  why  the  milch  goats  of  Switzerland  should 
find  a  welcome  in  the  United  States.  First,  their  milk  is  the  nearest 
to  that  of  human  mothers,  or,  at  least,  is  such  that  the  most  delicate 
stomach  can  retain  it.  It  can  generally  be  taken  freely  where  cow's 
milk  would  not  be  tolerated.  In  connection  with  sanitariums  and  for 
use  in  all  acute  stomach  troubles,  these  goats  fill  a  want  that  can  not  be 
estimated  by  dollars  and  cents.  In  this  way  probably  they  will  find 
a  footing  in  this  country.  They  are  the  poor  man's  cow,  as  has  been 
said  before,  and  thousands  of  laboring  men  would  find  them  a  luxury 
for  their  homes  and  a  godsend  to  their  families. 

The  trouble  will  be  that  in  this  country  the  goat  has  so  long  been 
an  object  of  ridicule  among  those  who  never  understood  its  value  that 
a  false  impression  has  sprung  up  among  laboring  men  that  is  preju- 
dicial to  the  keeping  of  goats.  There  are  thousands  of  homes,  espe- 
cially in  the  mining  districts,  where  herds  of  goats  could  be  driven 
away  in  the  morning  and  returned  at  night;  and  they  would  supply 
the  homes  with  a  most  nutritious  and  most  healthful  beverage  and 
food  at  a  trifling  cost. 

Points. — In  selecting  any  kind  of  milch  goats  there  are  some  general 
rules  that  may  govern.  One  of  the  most  common  faults  is  an  inclina- 
tion of  the  hocks,  which  causes  the  hind  feet  to  turn,  or  toe,  out. 
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Quality  or  fineness  of  hair  in  usually  demanded;  also  thickness  of 
coat.  Another  fault  which  is  noticed  among  animals  (on  account  of 
in-and-in  breeding  or  neglect)  is  a  dropping  away  behind  the  shoulders. 
Goats  should  have  deep,  full  breasts,  strong  loins,  broad  backs,  deep 
bodies,  and  large  stomachs;  these  are  the  general  requirements.  Then 
comes  color  markings,  and  all  that  goes  to  constitute  family  type  in 
each  particular  breed. 

When  we  realize  the  wretched  stabling  and  scanty  feeding  in  Swit- 
zerland, it  may  confidently  be  expected  that  the  goats  will  be  greatly 
improved  in  every  respect  by  good  care,  proper  ventilation,  and  by 
liberal  feeding.  By  such  rational  treatment  they  should  be  brought 
to  a  much  higher  state  of  perfection  as  milk  producers. 

Soil. — Neither  a  goat  nor  a  sheep  will  thrive  on  soil  that  is  at  all 
damp  unless  thoroughly  drained.  While  goats  are  said  to  live  on  any- 
thing or  nothing,  they  are  even  more  fastidious  than  sheep.  They 
require  a  wide  range.  They  pick  the  tenderestbits  of  grass  and  buds, 
and  when  they  have  fed  over  a  ground  once  or  twice  the  taint  from 
their  own  bodies  makes  the  pasture  objectionable  to  them,  and  they 
keep  on  feeding  there  only  by  stress  of  hunger.  Where  a  wide,  hilly 
range  or  frequent  change  can  not  be  given,  they  should  be  tethered 
and  not  allowed  more  pasture  to  go  over  in  a  day  than  they  will  eat. 
In  this  way  they  may  always  have  fresh,  untainted  forage  within  a  very 
small  inclosure,  or,  better  still,  where  a  wide  range  can  not  be  given 
they  may  have  the  run  of  a  small  inclosure  and  be  fed  soiling  crops  in 
the  stalls  during  the  day.  In  hot  weather  they  should  have  stalls 
darkened  to  exclude  the  flies  in  the  daytime  and  the  liberty  of  a  yard, 
paddock,  or  field  at  night.  In  spring  and  autumn  they  could  go  out 
in  the  daytime  and  remain  in  at  night. 

It  must  be  remembered  that  goats  are  very  sensitive  animals,  and, 
while  they  are,  in  jest,  said  to  live  on  air  and  snow,  they  are,  in  reality, 
very  susceptible  to  sudden  changes  of  climate,  cold  storms  while  at 
pasture,  and  drafts  while  stabled.  While  they  have  a  great  stock  of 
vital  energy,  their  milk  supply  is  more  easily  affected  by  sudden 
change  and  exposure  than  that  of  either  cattle  or  sheep.  In  Switzer- 
land the  goats  of  the  best  breeders  are  housed  at  night,  even  after 
they  go  out  to  pasture,  until  the  weather  is  thoroughly  settled,  when 
they  are  fed  soiling  crops  by  day  and  go  out  by  night. 

Stabling. — The  milch  goat  has  already  attained  quite  a  degree  of 
popularity  in  England,  and,  while  visiting  that  country  during  late 
years,  I  have  seen  some  very  complete  stables  and  stalls,  which  seem 
to  meet  all  requirements.  The  prime  object  in  building  a  goat  stable 
is,  first  of  all,  absolute  dryness;  stone  basements  or  masonry  walls, 
unless  built  hollow,  should  be  avoided;  second,  ventilation,  or  plenty 
of  fresh  air  without  draft. 
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GOATS  IN  NORWAY  AND  SWEDEN.* 

By  Caroline  Harrison,  M.  S., 
Of  th^  Bureau  of  Plant  InduMry. 

According  to  the  live  stock  census,  the  entire  number  of  goats  in 
Sweden  in  11)<K)  was  80,000;  of  these,  2,H87  were  exported.  The  law 
in  most  provinces  forbids  small  farmers  and  laborers  to  allow  goats  to 
graze  in  the  woods,  and  this  has  prolmhl y  been  the  cause  of  the  decrease 
from  some  2<X),000  in  1850  to  the  present  number.  About  half  of  the 
goats  of  Sweden  are  to  be  found  in  the  western  provinces,  Delarne 
and  Jemtland. 

Norway  is  a  primitive  as  well  as  a  very  poor  countr}',  and  yet  edu- 
cation takes  a  surprisinglv  high  i-ank.  All  the  fishermen  along  the 
coast  can  not  only  read  and  write,  but  they  write  articles  for  the  cur- 
rent papers  that  need  little  or  no  editing.  They  all  have  telephones 
in  their  huts  and  can  call  help,  as  they  often  do,  if  a  catch  is  too 
large  to  manage  with  the  help  at  hand.  All  along  the  precipitous 
western  coast  from  the  capital  to  the  North  Cape — a  distance,  if  inden- 
tations are  measured,  of  1,70()  miles — these  fisher  people  were  found, 
and  all  appeared  to  keep  one  or  more  goats.  The  larger  numbers  of 
goats,  however,  are  to  be  found  inland,  in  the  narrow  valleys,  partic- 
ularly in  (ludbrandsdalen. 

While  the  average  mountain  is  about  3,(XK}  feet  high,  yet  so  common 
are  these  mountains  that  there  is  left  only  3  per  cent  of  arable  land  in 
the  entire  country.  Wild  Norway  is  really  an  ideal  goat  pasture;  and 
the  little  ground  that  can  be  cultivated  is  found  along  the  rims  of  the 
fjords  that  carry  the  sea  inland  sometimes  more  than  a  hundred  miles. 
These  fingeis  of  the  ocean  are  so  deep  that  large  steamers  may  go 
within  a  few  feet  of  the  mountain  side.  From  the  steamer  we  often 
saw  goats,  sheep,  and  cows  very  distinctly  on  both  sides.  These 
mountain  sides  are  covered  with  a  low  growth  of  the  European  birch 
{lit'iuht  alha  L.)  and  the  dwarf  birch  {Bctuhi  nana  L.),  the  foliage  of 
which  the  goats  eat  as  far  as  they  (ran  reach. 

"MiHH  llHrriHon  and  Miss  ('aroline  Myern,  of  the  Department  of  Agriculture,  made 
a  trip  through  Scandinavia,  covering?  the  perirnl  of  April  29  to  July  28,  1904.  The 
oi)je(!t  was  Hcientilic;  investigation  a**  well  aa  re<'reation.  This  article  gives  the 
renultH  of  only  a  part,  of  the  work  undertaken.— Editor. 
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The  farming  in  Norway  is  for  the  most  part  done  by  the  women, 
while  the  men  go  to  sea,  fish,  or  engage  in  other  occupations.  There 
is  very  little  exchange  of  products,  so  that  a  variety  of  goat  might  be 
found  in  one  province  and  not  appear  again  in  all  Norway.  For 
those  who  contemplate  the  purchasing  of  stock  it  would  seem  best  to 
visit  the  annual  fairs  which  are  held  in  Christiania,  Bergen,  and  other 
cities,  the  exact  dates  of  which  may  be  obtained  from  our  consuls.  The 
Government  distributes  the  prizes,  which  are  certificates  of  merit. 
The  Government  also  exhibits  animals  as  models  of  the  standards  to 
be  attained.  The  Emperor  of  Germany  sends  his  buyers  to  these  fairs 
to  purchase  horses,  and  it  would  seem  to  mean  as  much  in  the  selection 
of  goats  as  of  horses. 

The  goats,  as  well  as  the  cows  and  sheep,  are  taken  to  the  mountain 
farms—"  saeters,"  they  are  called— for  the  summer.  In  early  spring 
the  grazing  is  done  in  the  valleys;  about  the  first  of  June  the  herd  is 
taken  part  way  up  the  mountain  by  the  saeter  girls.  A  summer  house, 
with  all  appliances  for  butter  making  and  cheese  making,  is  kept  here 
from  year  to  year.  As  the  summer  advances  and  feed  grows  scarce, 
the  stock  is  moved  up  to  another  farm,  and  so  on  until  fall,  which 
begins  in  September. 

In  winter  the  goats  are  housed  in  the  warmest  and  most  carefully 
kept  stables.  For  winter  food  potato  tops,  bii'ch  leaves,  and  many 
other  things  are  cooked  up  into  all  kinds  of  warm  teas  and  soups  for 
goats  and  other  animals.  The  people  of  Norway  love  their  animals, 
and  during  our  stay  in  all  Norway  we  saw  not  a  single  animal  in  poor 
condition. 

Norwa}'  has  two  kinds  of  cheese  made  from  goat's  milk — one  brown, 
made  from  whey,  and  one  white,  made  from  the  milk.  The  brown  one 
looks  and  tastes  to  an  American  like  brown  soap.  They  are  both 
called  "gjitost."  "  Gammelost'"  (old  cheese),  the  national  cheese  of 
Norway,  ripened  underground  and  smelling  so  strong  that  Limburger 
is  a  fragrant  bouquet  in  comparison,  is  not  a  goat's  cheese,  as  generally 
thought  by  travelers,  but  made  from  cow's  milk. 

We  always  had  a  large  number  of  varieties  of  cheese  at  breakfast, 
which  were  served  in  very  attractive  ways — with  hand-worked  bands 
of  linen  or  doilies,  and  the  whole  put  under  bell  jars. 

The  temperature  of  Norway  varies  with  the  altitude  and  is  very  dif- 
ferent on  the  coast  from  the  inland.  The  (xulf  Stream  modifies  the 
western  coast  to  a  remarkable  degree.  On  the  coast  and  in  the  south- 
ern part  the  mean  annual  temperature  is  44. .5^  F.,  and  at  altitudes  of 
3,()00  feet  is  31  ^  F.  July  is  the  warmest  month,  with  a  mean  tem- 
perature of  6V'  F.  In  September  and  October  the  temperature  falls 
i*apidly,  but  it  is  not  until  November  that  the  mean  temperature 
of  the  day  falls  below  the  freezing  point.  December,  January,  and 
February  are  the  coldest  months.     The  mean  winter  temperature  at 
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Christiania  is  32°  F.,  and  far  up  the  coast  it  is  often  not  lower  than 
4^  F.     Inland  it  is  much  colder. 

The  annual  rainfall  is  varied,  being  on  the  coast  48  inches  and  at 
many  stations  inland  not  more  than  12  inches.  Norway  is  not  so  cold 
as  its  latitude  on  the  map  would  indicate,  and  the  temperatures  are 
constant.  During  our  trip,  in  June,  to  the  North  Cape  the  ther- 
mometer kept  steady  between  48°  and  50°  F. 

Hammerfest  is  farther  north  than  any  other  town  in  the  world,  being 
70°  40'  11"  north  latitude  and  23°  45'  25"  east  longitude.  Around 
Hammerfest  are  swamps,  and  just  behind  the  town  rises  a  small 
mountain  to  the  height  of  1,300  feet — about  as  high  as  Mount  Lowe,  in 
southern  California.  We  observed  the  goats,  which  were  white, 
about  800  feet  up.  The  only  thing  seen  which  they  might  eat  was  the 
dwarf  birch  {Betidanana  L.)  and  a  willow  {Salix  arctica  Pall.)  not 
more  than  2  feet  high.  While  we  were  there,  the  21st,  22d,  and  23d 
of  June,  we  could  sit  on  the  hillside  and  pick  violets  with  one  hand 
and  make  a  snowball  with  the  other.  The  sun's  rays  come  straight 
down  and  prick  like  needles.  The  sun  does  not  set  from  the  13th  of 
of  May  until  the  29th  of  July,  and  with  twenty-four  hours  of  sunlight 
growth  is  rapid.  The  mouth  of  the  Alten  Fjord  extends  to  near 
Hammerfest,  and  is  reached  by  boat  every  day  during  the  summer. 

On  the  Stalheim  road,  some  4  or  5  miles  from  Gudvangen,  we  saw, 
besides  individual  goats,  a  herd  of  some  300  or  400  in  the  care  of  two 
young  peasant  girls.  The  road  is  in  the  Naeroedal,  a  valley  exceed- 
ingly narrow,  flanked  with  steep  mountains  of  great  height.  This  is 
one  of  the  best  valleys  for  goats  in  Norway. 

The  facilities  for  getting  about  in  Norway  are  excellent.  The  roads 
are  all  owned  by  the  Government,  and  are  perfect.  The  horses  and 
carriages  are  controlled  by  Government  regulation,  and  the  stations 
furnish  large  rooms,  with  excellent,  clean  beds.  The  simple  food  is 
well  cooked  and  served  in  good  order.  The  telephones  and  tele- 
graphs are  cheap,  convenient,  well  managed,  and  everywhere  avail- 
able. American  money,  in  bills  not  exceeding  $10,  is  preferred  to 
Norwegian  money,  because  it  is  wanted  for  emigrants.  While  it  is 
always  an  advantage  to  know  the  language  of  a  country,  j^et  for  all 
business  purposes  almost  ev^eryone  speaks  some  English.  Besides, 
the  Norwegian  language  has  a  simple  construction  like  our  own,  and 
enough  to  get  on  with  is  easily  learned. 
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LETTER  OF  TRANSMITTAL 


United  States  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
Washington^  D.  C,  January  28^  1905. 
Sir:  I  have  the  honor  to  submit  herewith  a  paper  entitled  ''The 
External  Parasites  of  Hogs,"  by  Earle  C.  Stevenson,  of  the  Zoologi- 
cal Laboratory  of  this  Bureau,  and  to  recommend  its  publication  as  a 
bulletin. 

This  paper  deals  with  two  enemies  of  the  hog — the  hog  louse,  and 
mange,  or  scabies,  of  the  hog.  The  first  of  these  enemies  especially, 
the  hog  louse,  is  one  with  which  every  hog  raiser  is  familiar,  and  one 
that  he  has  been  forced  to  tolerate  because  he  knew  of  no  satisfactory 
cheap  method  of  getting  rid  of  the  lice.  This  paper  is  designed,  not 
only  to  give  a  technical  description  of  the  hog  louse  and  the  scab  mite, 
but  to  give  advice  as  to  how  to  get  rid  of  the  lice  and  the  mites  and 
practical  suggestions  growing  out  of  actual  experience. 
Respectfully, 

D.  E.  Salmon, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary. 
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'  THE  EXTERNAL  PARASITES  OF  HOGS. 

By  Earle  C.  Stevenson,  B.  Sc.,  A.  M., 
Zoological  Txiboratory,  Bureau  of  Animal  Industry. 

INTRODUCTION. 

In  most  of  the  published  works  on  hogs  and  the  prevention  and 
treatment  of  their  diseases  the  subject  of  external  parasites  is  disposed 
of  within  the  brief  space  of  one  or  two  pages,  and  the  very  short  notes 
given  on  the  prevention  and  destruction  of  these  pests  are  no  doubt 
due  to  the  tendency  to  underestimate  the  economic  importance  of  these 
parasites,  for  the  reason  that  the  injurious  effects  they  produce  are 
not  always  recognized  as  being  of  parasitic  origin.  The  poor  condi- 
tion of  health  and  stunted  growth  of  some  droves  of  hogs  in  a  locality 
where  other  herds  thrive  on  practically  the  same  food  and  care  is 
very  frequently  observed,  particularly  among  young  animals.  This 
unhealthy  condition  may  result  from  various  causes.  Observation 
and  experiment,  however,  have  demonstrated  that  not  infrequently 
the  trouble  is  to  be  traced  to  the  presence  of  parasites  on  the  skin  of 
the  animals.  These  parasites  produce  a  diseased  condition  of  the  skin, 
annoy  and  irritate  the  hogs,  and,  in  spite  of  excellent  care  and  good 
food  provided  for  them,  interfere  with  the  general  health  and  growth 
of  the  animals.  The  injurious  effects  have  been  known  to  become  so 
severe  as  to  cause  death  to  j^oung  pigs. 

The  three  principal  external  parasites  of  the  hog  are  the  large  louse 
{Hdematopinus  suis)^  the  small  itch  mite  (Sarcoptes  sccibiel  var.  suis)^ 
and  the  minute  mite  of  follicular  mange  {Demodex  folliculormn  var. 
8ui%).  Other  external  parasites  have  been  noted  by  Jarvis  (1904),  who 
found  in  the  Umtali  District,  South  Africa,  a  number  of  ticks  on  hogs 
that  were  suffering  from  a  disease  known  as  '*  porcine  malaria."  This 
disease  is  said  to  be  most  prevalent  during  the  rainy  season,  when  ticks 
are  most  abundant.  These  ticks  were  determined  as  Amhlyomma 
varigata  (misprint  for  variegata)^  A,  flava^  RKipicephahis  appendicu- 
laris  (misprint  for  appendiculMiis)^  and  Iihlpi<;ephalus  sp.  ? 

Demodex  folliculm'^im  is  of  common  occurrence,  but  seems  to  be  of 

little  economic  importance  to  the  farmer.     It  is  found  buried  deep  in 

the  follicles  of  the  skin  and  does  not  yield  to  ordinary  treatment. 

Hsematoj)i7iti8  suls  is  the  largest  representative  of  its  family,  and  it 
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forms  the  principal  subject  of  this  discussion.  Sarcoptes  scabiei  var. 
siiis  not  infrequently  becomes  more  injurious  than  the  hog  louse  and 
therefore  is  of  considerable  economic  importance. 

The  scope  of  this  article  includes  a  review  of  the  literature  on  the 
subjects  of  lice  and  mange  of  hogs,  a  record  of  the  new  experiments 
performed,  and  a  more  complete  account  of  the  large  louse  {Haema- 
topinus  suia).    (For  Bibliography,  see  p.  36.) 
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THE  HOG  LOUSE. 

{Hiemaiopinus  suis  (Xmrwciw,  17S8)  Leachf  IS  17.) 

BRIEF  HISTORICAL  REVIEW. 

Mouffettus  (1634,  p.  266)  mentions  the  hog  louse  and   refers  to 
Albertus  (twelfth  century)  as  having  named  it  Pedicidxis  uriua^  from 
the  Latin  word  "  urendo,"  meaning  "  to  irritate."    This  early  histori- 
cal reference  places  the  hog  louse 
among  the  oldest  recognized  spe-  * 

cies  of  parasitic  insects.  Linnaeus 
(1758)  described  it  under  the  name 
Pedicvlus  »uis.  Panzer  (1798) 
used  the  name  given  by  Linnaeus, 
and  states  that  Fabricius  classed 
this  parasite  with  Pediculm  asini 
of  Redi  (1671).  This  reference 
to  Fabricius,  cited  by  Panzer,  is 
not  at  hand,  but  in  a  later  publi- 
cation (1806)  Fabricius  gives  the 
s^^nonymy  corresponding  to  the 
statement  of  Panzer.  A  compari- 
son of  Redi's  figure  of  Pediculm 
asini  with  a  specimen  of  llddina- 
tapinus  8UW  shows  a  striking 
resemblance  between  the  two,  but 
Linnaeus  based  in  part  his  species 
Pediculus  asini  on  Redi's  figure 
and  Panzer  disregarded  the  clas- 
sification of  Fabricius.  Leach 
(1817)  subdivided  the  genus  Pedi- 

Cu/tlS    into     four     genera — Phthi-      fig.  l.— Dorsal  view  of  female  hog  louse,    x  15. 

rus,  H^matoplnus,  Pedleidim,  and       ""^^^Z.  '' '"'' ''  '^'"^''''  ""'  '''^'^''' ""' 

Nimius — classing  the  hog  louse 

as  type  of  the  new  genus  Ili^matopinus,     Nitzsch  (1818)  revived  the 

specific  name  nrius^  combining  it  with  the  generic  name  Pedi<iidus. 

Giebel  (1874),  in  describing  the  parasite,  named   it  Hdematqplnns 

urius. 

9 


Digitized  by 


Google 


10  BUBEAU  OF  ANIMAL  INDU8TBY. 

SYNONYMY. 

The  historical  account  given  above  shows  the  correct  name  of  the 
hog  louse,  according  to  the  rule  of  priority,  to  be  Ilsemdtopinvs  suis. 
It  has,  however,  received  various  designations  as  is  shown  by  the  fol- 
lowing synonymy,  which  includes  the  different  names  under  which  this 
parasite  has  been  known,  together  with  the  authors  and  their  dates: 


Fkj.  2.— Dorsal  view  of  male  hog  louse,    x  16. 

1758:  Pedicultis  mis  Li^sMvt*,  17r>8,  p.  611;  1798,  v.  3,  p.  18.— Mueller,  1764,  p.  90; 
1776,  p.  184.— CrviER,  1817,  p.  165.— Panzer.- [1798],  pi.  16,  Fabricii's, 
1805a,  p.  342. — I)e  Olferh,  1816,  p.  86.  [As  synonym  of  Ilu-matopinus  suxj^  in 
Leach,  1817,  p.  66.— S amoielle,  1819,  p.  143;  1824,  p.  143.— Stephens,  1829, 
p.  329.— Denny,  1842,  p.  34;  1852,  p.  4.— Waix-kenaer,  1844,  p.  306.— Citvier, 
1851,  p.  489;  [?]  ( I^  Insettes),  p.  74.— Railliet,  1895,  p.  8:^1.]  [As  syno- 
nym of  PediculuA  urltis  in  NiTZ-sin,  1818,  p.  :^5.— BiKMEihrrER,  1838,  p.  [13]; 
1847,  J).  577.]  [As  synonym  of  Hamalopinux  Hnt/-H  in  Ctiebel,  1874,  p.  45. — 
PiAciET,  1880,  p.  654.— Tasc'HenbkkcI,  1880,  pp.  103,  la'^,  10<).— Zt*RN,  1882, 
p.  65.— Pi(A(jlia,  1885,  p.  146.— Osborn,  1891,  p.  19;  1892,  p.  2a5,  pi.  1,  fig.  5.] 

1817:  Ilinmitopimm  mix  (Linx.kis,  1758)  Leach,  1817,  p.  65,  66,  pi.  46  [first  use  of 
name  was  in  Encycl.  Brit,  Suppl.  1,  p.  24,  ?  1810]. — Samocelle,  1819,  p. 
143;  1S24,  p.  143.— Stephens,  1829,  p.  329.— Denny,  1842a,  p.  7,  34,  pi.  25, 
fig.  2;  1852,  p.  4.— (iuRLT,  1843,  p.  12,  pi.  1,  fig.  11;  1857,  p.  281-309;  1878, 
p.  165.— (iHiBE,  1854,  p.  242.— Gervais  &  Van  Beneden,  1859a,  p.  382,  fig. 
81.— (iERsT.KCKER,  1863,  p.  307.— Vehrill,  1870,  p.  112;  [1871],  p.  41,  fig. 
39.— Packard,  1873,  p.  102,  fig.  120.— Hcrtrel,  1875,  p.  286,  fig.  962.— 
Murray  [1877],  p.  386.— Law,  1877,  p.  284,  285,  fig.  1.— Cobbold,  1879,  p. 
414.— Laneksan,  1882,  p.  525.— West,  1882,  p.  148,  pi.  15,  figs.  1-4.— Lintner, 
1882,  p.  48.— Pkrroncito,  18S2,  p.  486,  fig.  209;  1886,  p.  333;  1901,  p.  599.— 
(rRiKHTH  ^  IIenfky,  1883,  p.  369,  pi.  :^,  fig.  4.— rHLER,  1884,  p.  294.— 
Railliet,  1886,  p.  586;  1895,  p.  831,  fig.  570.— Broc<'hi,  1886,  p.  a37,  fig. 
532.— Friedherher  &  Froehner,  1886,  p.  6:^2;  1895,  p.  IH).— Power  &  Seixj- 
wiCK,  1886,  p.  — .— Ludwio,  1886,  p.  480.— Comstock,  1888,  p.  132,  fig.  118.-— 
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GiLLBTTE,  1889,  p.  286,  fig.  26;  1890,  p.  47,  figs,  a-d.— Sikdamgrotzky,  1889, 
p.  296.— Blanchabd,  1890,  v.  2,  p.  436,  fig.  675.— Brandt,  1890,  p.  96,  fig. 
79.— OsBORN,  1891b,  p.  191.— Bos,  1891,  p.  659.— Brown,  1895,  p.  60,  fig. 
35. — Blanchon,  1899,  p.  249. — Galli-Valerio,  1901,  p.  349. — Guenaux, 
1904,  p.  454,  fig.  299.  [As  synonym  of  Ilssmatopinus  urius  in  Giebbl,  1874, 
p.  45.— PiAGET,  1880,  p.  645.— ZtJRN,  1882,  p.  65.— Picaglia,  1885,  p.  147.— 
Neumann,  1888,  p.  64,  figs.  23,  30;  1892,  p.  72,  73,  figs.  25,  26.— Galli- 
Valerio,  1896,  p.  iii.  ]  [As  synonym  of  Pediculus  mis  Linn,  in  Walckenaer, 
1844,  p.  306.]     [As  synonym  of  HsrmaUypinus  irrUans  in  Law,  1903,  p.  13.] ' 

1818:  Pediculus  urius 'NrrzscH,  1818,  p.  305;  1852,  p.  130.— Burmeister,  1838,  p.  [13], 
pi.  [1]  Phthirius,  fig.  4,  pi.  [2]  Pediculus,  figs.  9,  10,  13, 14;  1847,  p.  577-^78, 
pi.  1.  figs.  1-10.— ScHiODTE,  1864,  p.  50;  1866,  p.  215.  [As  synonym  of  Hssma- 
topinus  urius  in  Giebel,  1874,  p.  45. — Piaget,  1880,  p.  654. — Picaglia,  1885, 
p.  146.]  [As  synonym  of  Hxmatopinus  mis  in  Stephens,  1829,  p.  329. — 
Denny,  1842,  p.  34;  1852,  p.  4.— Railliet,  1895,  p.  831.]  [As  synonym  of 
Pediculus  suis  in  Walckknaer,  1844,  p.  396.] 

1866:  HamaJtopinus  suis  L.  Goubbau,  1866,  p.  205.     [Misprint] 

1874:  Hsematopinus  tintw  (Nitzsch,  1818)  Giebbl,  1874,  p.  45,  pi.  2,  fig.  6. — Gurlt, 
1878,  p.  165.— Piaget,  1880,  p.  654,  pi.  53,  fig.  4.— Tabchenberg,  1880,  p. 
103,  105,  106.— ZfjRN,  1882,  p.  65.— Neumann,  1888,  p.  64,  figs.  23,  30;  1892, 
p.  72,  73,  fig.  36— OsBORN,  1891,  p.  18,  20,  fig.  8;  1892a,  p.  338,  pi.  1,  fig.  5; 
1892b,  p.  204;  1896,  p.  178,  179,  fig.  102.— Francis,  1894,  p.  452.— Lugger, 
1896,  p.  129,  fig.  70.— Galli-Valerio,  1896,  p.  110.— McCarthy,  1896,  p.  134, 
fig.  24.— Smith,  1900,  p.  80.— Niles,  1900,  p.  66,  67,  fig.  26.— Lewis,  1902,  p. 
14,  fig.  6.— Peters,  1902,  p.  21,  fig.  7.— Theobald,  1904,  p.  22.— Craig,  1904, 
p.  947,  fig.  2.  [As  synonym  of  Htemaiopinus  suis  in  Railliet,  1886,  p.  586. — 
Brandt,  1890,  p.  96,  fig.  79.  As  synonym  of  Haematopinus  irritans  in  Law, 
1903.  p.  13.] 

1886:  Hematopinus  suis  (LiNNiEUs,  1758)  Delapond  &  Bourguignon,  1862,  p.  561. — 
MAgnin,  1886,  p.  77,  78;  1895,  p.  77,  78.*    [Misprint.] 

1890:  Haematopius  urius  (Nitzsch,  1818)  Harz,  1890,  p.  486.     [Misprint.] 

1896:  Haemotopinvs  suis,  ScHNEiDEMitHL,  1896,  p.  346.     [Misprint.] 

1896:  Haemotopinos  uriuSj  Schneidem^hl,  1896,  p.  346.     [Misprint.] 

1896:  Pedikulus  suis,  SchneidemChl,  1896  [as  synonym  of  Hsemotopiiios  urius  in 
ScHNEiDEMtJHL,  1896,  p.  346.]     [Misprint.] 

1900:  Hsemalopinus  urinus  (Nitzsch,  1818)  Niles,  1900,  p.  67.     [Misprint.] 

1900:  Hssmalopium  uriuSf  Stevens,  1900,  p.  28.     [Misprint.] 

1903:  Hsematopinus  irritans^  Law,  1903,  p.  13. 

1904:  HsemaU^nus  urisj  Craig  &  Bitting,  1904,  p.  169.     [Misprint.] 
(?):  Ricinus  {HsemcUopirms)  suis.  Leach  in  Cuvier  [Insectes],  pi.  14,  fig.  3. 

CLASSIFICATION. 

Hsematopimis  suvi  is  one  of  the  wingless  Arthropoda  formerly 
classed  by  Osborn  (1896)  in  the  family  Pediculidte  of  the  suborder 
Parasita,  under  the  order  Hemiptera  of  the  class  Hexapoda,  or  six- 
footed  insects.  On  the  basis  of  an  embryological  study  of  the  Pedi- 
culidse,  Kholodkovsky  (1903)  arrived  at  the  conclusion  that  they  should 
be  classed  under  a  separate  order,  for  which  he  proposed  the  name 
Pseudorhynchota. 

Enderlein  (1904),  in  his  recent  revision  of  the  classification  of 
the  Pediculidae,  established  the  new  family  Hsematopinidte,  with  a 
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subfamily  Hfematopininfe.  which  inclade^  the  genus  Hfematopinus, 
with  Ptdicn/m  ^His  Linn.  {=H»)natop!n9is  «//#  Leach),  as  type. 
Enderlein  clasps  the  family  Hsematopinidie  in  the  suborder  Anoplura 
Leach  (1817)  under  the  order  Rhynchota,  and  makes  Siphunculata 
Meinert  (1891 ).  Pseudorhynchota  KholodkoYskj  (1903),  and  Lipog- 
natha  BOmer  (19<  4)  synonymoui?  with  Anoplura. 

GEOGRAPHICAL  DISTRIBUTION. 

This  parasite  lives  on  both  domesticated  and  wild  hogs  of  any  age 

and  condition.     The  numerous  references  in  literature  to  the  hog  louse 

and  reports  of  its  occurrence  in  different  countries  show  that  this 

parasite  exists   wherever  the  hog  is  found. 

Denny  (lb42)  writes  of  its  common  occurrence 

in  Ireland  but  comparative  rarity  in  England. 

It   is  common   on    hogs  everywhere  in  the 

United  States.    Stockmen  handling  hogs  often 

become  temporary  hosts  of  the  louse,  but  it 

Fio.  8.— Ventral  Tiew  of  i«5t    has  ncvcr  been  known  to  remain  for  any  length 

maTio^s^l^^x^lT^'"'''''    of  "^ne  on  the  human  body,  and  is  not  known 

to  exist  on  any  animal  other  than  the  hog. 

Attempts  made  at  this  laborator}*  to  propagate  Hsematopinns  suis  on 

dogs  have  met  with  repeated  failure. 

DESCRIPTION. 

The  hog  louse  is  the  largest  representative  of  its  family,  and,  as  the 
generic  name  indicates,  is  a  blood-sucking  parasite.  The  female 
attains  a  length  of  6  mm.  (one-fourth  inch).  The  male  is  smaller  than 
the  female  and  is  readily  distinguished  by  the  dark  streak  along  the 
ventral  median  line  of  the  last  three  abdominal  segments  (fig.  3).  The 
division  of  the  body  into  head,  thorax,  and  abdomen  is  distinct. 

Head:  The  head  is  narrow,  elongated,  and  rounded  at  the  anterior 
end.  The  conical,  unjointed  haustellum,  or  proboscis,  is  very  promi- 
nent, and  about  the  middle  of  the  lateral  margins  of  the  head  are  situ- 
ated the  slender,  filiform,  five-jointed  antennae,  one  on  each  side. 
Each  joint  of  the  antennae  has  a  dark  brownish  ring  about  its  middle, 
the  distal  joint  often  being  entirely  fuscous,  and  bears  on  its  extremity 
a  tuft  of  hairs,  or  bristles.  The  eyes  are  flat  and  of  a  pale  bluish  color; 
thej^  are  located  posterior  and  dorsal  of  the  base  of  the  antennae  and  are 
very  conspicuous. 

Mouth  parts:  The  mouth  parts  are  of  particular  importance  in  the 
present  connection  as  it  is  due  to  their  action  that  the  irritation  and 
inflammation  of  the  skin,  occurring  in  infested  hogs  is  produced. 
They  are  also  of  interest  in  view  of  the  possibility  that  certain  dis- 
eases, such  as  hog  cholera,  may  be  transmitted  by  the  hog  louse. 
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Burmeister  (1847)  states  that  the  protrusible  haustellum  bears  a 
double  crown  of  hooks,  with  10  or  12  hooks  in  each  row,  and  that 
the  sucking  tube,  or  stylet,  is  formed  of  an  inner  and  an  outer 
tube,  each  made  up  of  symmetrical  halves.  Erichson  (1839),  Simon 
(1851),  and  Landois  (1864)  each  describes  mandibles  in  PediculidsB. 
Schiodte  (1864)  states  that  the  '^haustellum"  described  by  Burmeister 
represents  the  labium,  which  may  be  retracted  into  the  head,  and  that 
the  supposed  mandibles  seen  by  £richson,  Simon,  and  Landois  are 
parts  of  the  labium.  Bruhl  (1871)  states  that  the  stylet  is  formed  of 
dorsal  and  ventral  halves,  which  are  protruded  separately  and  after- 
wards brought  together  to  form  a  tube.  Gerstfeldt  (1853)  states  that 
the  stylet  is  formed  of  two  chitinous  half  cylinders  united,  and  includes 
two  set»  likewise  united.     Packard  (1888)  says  the  Pediculina  have  a 


4 

9             e 

7 
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Fio.  4.— Cross  section  of  anterior  part  of 
stylet  or  so-called  sucking  tube,  a,  ven- 
tral part;  bb,  dorsal  part;  e,  capillary 
tube. 

Figs.  5-6.— Cross  sections  of  intermediate 
portion  of  the  stylet. 

Figs.  7-8.— Cross  sections  of  posterior  or 
basal  part  of  stylet.  Fig.  8  shows  di- 
veiging  roots  of  the  stylet.  (Magnified 
850  times.) 


FIG.  ©.—Posterior 
part  of  capillary 
tube  and  ven- 
tral part  of  sty- 
let showing  the 
basal  branches 
or  roots. 


Fig.  10.— Posterior 
portion  of  dorsal  part 
of  stylet  showing  the 
basal  branches  or 
roots. 


beak-like  sucker  which  is  soft  and  retractile,  with  two  protrusible 
chitinous  bristles.  Kholodkovsky  (1903)  states  that  the  stylet  does  not 
function  as  a  sucking  tube,  but  is  merely  a  piercing  organ  used  to  pro- 
duce a  wound  and  does  not  convey  the  blood  into  the  mouth.  Ender- 
lein  (1904)  states  that  the  stylet  is  formed  of  two  ventral  parts  (lobi 
internus  and  hypopharynx)  united  to  form  a  tube  and  a  dorsal  part  con- 
sisting of  two  chitinous  bands. 

A  cross  section  of  the  stylet  (figs.  4  to  8)  shows  that  it  is  formed  of 
three  chitinous  parts — a  ventral  half  cylinder  (a),  within  the  concavity 
of  which  lies  a  minute  capillary  tube  (c),  2  /i  in  diameter,  and  a  dorsal 
part  (JJ),  which  is  formed  of  two  half  cylinders  lying  side  by  side  and 
fused  together.  Each  half  of  the  dorsal  part  is  bilobed  at  its  distal 
extremity  (fig.  12). 
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If  a  louse  is  placed  on  the  hand  and  allowed  to  thrust  its  stylet  into 
the  skin,  a  shsLvp  stinging  sen^^tion  is  felt.     Soon  blood  will  be  seen  in 
a  pulsating  ventricle  in  the  head  of  the  louse.     If  the  head  is  now  cut 
off  just  ))ack  of  the  antennae,  and  carefully  pulled  loose  from  the  hand, 
the  proboscis  is  seen  to  be  everted,  with  the  hooks  on  its  outer  surface 
directed  backward,  and  the  stylet,  still  protruding,  is 
covered  with  blood  stain.     This  indicates  that  the  stylet 
is  not  withdrawn  after  making  a  wound,  and  that  blood 
flows  along  the  parts  of  the  stylet  into  the  mouth  cavitj^ 
the  flow  being  kept  up  by  the  pumping  ventricle,  which 
is  a  modified  portion  of  the  esophagus  provided  with 
muscle  attachments  for  expanding  its  walls.     The  stylet 
is  contained  in  a  movable  sheath  (fig.  11)  in  a  canal  which 
lies  ventral  of  the  esophagus  and  opens  into  the  mouth 
cavity.     The   12   hooks   (fig.   12)  on  the  proboscis  are 
located  on  its  dorsal  and  lateral  surface,  none  occurring 
on  the  ventral  side.    The  hooks  are  drawn  inside  the  pro- 
boscis when  it  is  retracted. 

Measurements  of  the  stylet  from  • 

its  base  to  it«i  extremity  give  a 
length  of  H  to  li  mm. 

Figure  11,  taken  from  Bur- 
meister  (1847),  shows  the  posterior 
portion  of  the  st^'let  with  the 
sheath  containing  it.  The  parts 
f>b  and  c,  described  by  Burmeister 
as  roots  of  the  inner  tube,  constitute  the  origin 
of  the  two  ventral  parts  of  the  stylet  (fig.  9,  a,  c).  * 

The  parts  a//,  described  as  roots  of  the  outer 
tube  of  the  stvlet,  form  part  of  the  origin  of 
the  dorsal  part  of  the  stylet  (fig.  10).  The  parts 
C(\  described  as  diverging  branches  of  the  sheath 
containing  the  stylet,  are  not  only  connected 
with  the  base  of  the  sheath,  but  also  help  to 
form  the  origin  of  the  dorsal  part  of  the  stylet 
(fig.  10).  Figure  12  is  a  greatl}^  enlarged  dor- 
sal view  of  the  proboscis  protruded,  showing 
the  12  hooks  everted,  also  the  parts  of  the  sty- 
let. When  the  stylet  is  normally  protruded  its 
parts  are  closely  approximated  and  can  not  be 
distinguished,   except  in   instances  where   the 

dorsal  i>urt  fjfj  is  partially  retracted  and  the  ventral  parts   remain 
protruded. 

Thorax:  The  thorax  is  broader  than  long;  anterior  dorsal  margin 
concave;  posterior  dorsal  margin  slightly  notched  at  the  median  line; 


Fig.  11.— Basal 
branches  of 
Htylet  and  the 
8heuth  con- 
taininfc  the 
Btylet.  (After 
Burmeister, 
1^7,  fig.  6.) 


Fio.  12.— Dorsal  view  of 
everted  proboscis,  a,  ven- 
tral part  of  stylet;  bb,  dorsal 
part  of  stylet:  e,  capillary 
tube  of  stylet;  d,  hook  with 
single  prong;  f,  hook  with 
double  prong.  The  parts  of 
the  stylet  are  separated  to 
show  their  relations.  (Mag- 
nified 440  times.) 
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posterior  lateral  angles  acute.  On  each  side,  near  the  anterior  lateral 
margin  is  a  spiracle  opening  on  the  dorsal  surface.  On  the  ventral 
.surface  between  the  appendages  is  a  chitinous  shield.  In  each  anterior 
lateral  angle  of  this  shield  or  plate  is  an  opening  called  the  osteole, 
leading  from  a  canal  that  extends  cephalad. 

Abdomen:  The  abdomen  is  divided  into  nine  segments.     The  second 
to  the  seventh  segments  inclusive  are  bor- 
dered on  each  side  with  a  horny  excresence 
surrounding  a  light-colored  spiracula  (fig. 
1,  c).     The  first  and  last  segments  are  with- 
out spiracula,  and  the  last  segment  has  on 
the  dorsal  surface  two  dark-colored,  chitin- 
ous plates  joined  ante- 
riorly by  a  narrow  strip 
of  chitin.     The  color  of 
the  abdomen  varies  from 
ashy  blue  tonearly  white. 


Fig.  13.— Claw  of  Hamatopinus 
f>ui«.  a,  pad  in  the  end  of  tibia 
ngainst  which  the  hairis pressed 
by  the  tarsus;  6,  tarsua;  c,  tibial 
tooth. 


Legs:  The  legs,  attached 
on  the  ventral  side  of  the 
thorax,  are  long  and  thick, 
pale  yellow  in  color,  with 
Imnded   joints.     The   tar- 
sus (fig.  13,  J)  is  curved 
and  jointed,  enabling  the 
claw  to  clasp  the  hair,  pressing  it  against 
the  tibial  tooth  and  retractile  disk,  or  pad, 
in  the  end  of  the  tibia  (fig.  13).     The  louse 
travels  sideways  and,  with  the  aid  of  its 
claws  for  grasping  the  hairs,  can  move  quite 
rapidly. 

EGG   OF  THE   HOG   LOUSE. 


Fig.  14.— Eggs  of 
Harmatopinus  suie 
attached  to  a  hair 
(magnifled  eight 
times),  a,  natural 
size  of  eggs. 


Fig.  15.— Shell  of  egg  from  which 
the  young  louse  has  escaped. 
«,  operculum  or  lid;  b,  nq>- 
tured  embryonic  membrane. 
(Magnified  27  limes.) 


When  a  hog  is  badly  affected  with  lice  hundreds  of  eggs  will  be 
found  on  the  hair  back  of  the  ears,  along  the  front  of  the  shoulders, 
and  on  the  flanks.  The  freshly  deposited  egg  is  bluish  white  in  color, 
elongated,  oval  in  shape,  1.5  mm.  long,  and  is  enlarged  at  the  end 
bearing  the  circular  operculum,  or  lid,  which  is  forced  open  when  the 
19185— No.  69—05 3 
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young  louse  is  ready  to  batch  out.  The  egg  is  attached  at  its  smaller 
end  to  the  base  of  the  hair  by  a  gluey  substance  that  usually  com- 
pletely encircles  the  hair  (fig.  15).  The  surface  of  the  egg  is  covered 
with  small  hexagonal  punctations,  which  give  it  a  honeycomb  appear- 
ance. The  shell  of  the  egg  is  per- 
forated by  numerous  stomata  (figs. 
16,17). 

Incubation:  It  is  stated  in  Coburn's 
(1888)  "Swine  Husbandry"  that  the 
egg  will  hatch  out  in  about  five  days 
after  being  deposited.  Tests  con- 
ducted at  Washington,  D.  C,  how- 
ever, show  that  the  time  of  incubation 
will  vary  with  changes  in  temperature 
It  was  found  that  eggs  freshly  deposited  and  kept  in 
a  room  of  ordinary  humidity  at  a  temperature  of  85^  F.  during  the 
month  of  September  hatched  out  in  from  fifteen  to  sixteen  days, 
while  the  eggs  placed  in  a  closed  dish  containing  a  receptacle  filled 
with  water  hatched  out  in  twelve  days.  Lowering  the  temperature 
retards  development  of  the  eggs. 


Fig.  16.— Outer  sur- 
face of  shell  of  egg 
showing  the  sto- 
mata.   (Magnified.) 

and  moisture. 


Fig.  17.— Inner  sur- 
face of  shell  of  egg 
showing  the  Inner 
orifices  of  the  sto- 
mata. (Magnified.) 


INJURIOUS   EFFECTS  OF  THE   HOG   LOUSE. 

It  seems  necessary  to  emphasize  this  part  of  the  subject  since  usually 
little  attention  is  given  by  farmers  to  this  parasite.  Eveiy  farmer 
and  stock  raiser  is  familiar  with  the  frequency  and  wide  distribution 
of  the  hog  louse,  but  they  do  not  always  attribute  to  it  any  pathologic 
or  economic  importance.  When  a  drove  of  hogs  is  not  thriving  prop- 
erly the  more  common  custom  is  to  pronounce  them  out  of  condition, 
or  simply  off  feed,  and  a  patent  stock  food  or  a  patent  condition  pow- 
der is  administered,  with  no  evident  benefit.  In  such  cases,  if  a  careful 
-examination  of  the  animals  is  made,  the  cause  of  the  unthrifty  condition 
is  often  directly  traceable  to  the  presence  on  the  skin  of  large  num- 
bers of  lice  or  other  external  parasites. 

When  lice  increase  to  large  numbers,  as  they  are  likely  to  do  if  not 
destroyed,  the  skin  of  the  animals  becomes  covered  with  scales  and 
sores,  and  in  extreme  cases  swelling  and  inflammation  develop  as  a 
result  of  the  parasites  piercing  the  skin  with  their  mouth  parts  hun- 
dreds of  times  each  day  in  their  effort  to  secure  blood  for  food. 
The  irritation  thus  produced  is  a  source  of  constant  annoyance  and 
worr>'  to  the  hogs,  evidenced  by  their  restlessness  and  incessant  rub- 
bing and  scratching  against  an}'  convenient  object.  The  ultimate 
effect  of  such  affliction  is  seriously  to  interfere  with  the  growth  and 
fattening  of  hogs,  especially  of  young  pigs. 

Lice  not  only  produce  a  direct  injurv  to  hogs  bj-  impairment  of  the 
skin,  but  also,  by  reason  of  the  debilitated  condition  of  the  animals 
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which  ensues,  indirectly  create  a  greater  susceptibility  to  various  dis- 
eases. It  is  stated  by  Peters  (1902),  of  the  Nebraska  Experiment  Sta- 
tion, that  observations  in  his  work  show  that  during  epidemics  of  hog 
cholera  animals  affected  with  lice  are  most  susceptible  to  the  disease, 
and  that  the  percentage  of  fatalities  is  greater  than  among  herds  free 
from  lice.  So  evident  is  this  that  the  first  treatment  he  recommends 
for  hog  cholera  is  to  destroy  the  lice  on  the  animals  and  disinfect  the 
pens. 

The  opinion  that  the  hog  louse  may  carry  the  infection  of  hog 
cholera  from  sick  to  healthy  animals  is  not  without  support  among 
some  writers  on  diseases  of  hogs.  Dodge  (1869,  pp.  125-217)  quotes 
abstracts  from  correspondents  referring  to  worms  and  lice  causing 
hog  cholera.  No  positive  evidence  or  experiments  have  been  brought 
forward,  however,  and  the  possibility  of  the  hog  louse  conveying 
diseases  is  an  open  question. 

The  destruction  of  this  parasite  is  a  comparatively  easy  matter,  and 
practical  tests  have  demonstrated  the  economic  importance  of  freeing 
hogs  from  a  pest  that  deters  growth,  weakens  the  general  physical 
condition,  and  renders  the  animals  an  easy  prey  to  contagious  maladies. 

TREATMENT   FOR   THE   HOO   LOUSE. 
PREVENTIVE   MEAHL'RES. 

Any  treatment  to  prove  effective  against  lice  on  hogs  must  include 
preventive  measures  as  well  as  destructive  remedies.  The  sleeping 
quarters  of  lousy  hogs  become  infested  with  lice,  which  crawl  off  the 
hogs  and  secrete  themselves  in  the  crevices  of  the  building  and  in  the 
bedding,  while  the  eggs  on  the  hair  that  the  hogs  shed  and  rub  off 
will  hatch  out  young  lice.  These  parasites  in  the  building  immediately 
reinfest  animals  from  which  the  lice  have  been  removed  by  treatment. 
The  selling  and  slaughtering  of  the  majority  of  hogs  at  a  comparatively 
early  age,  and  the  consequent  destruction  of  the  lice  on  them  in  the 
scalding  vat,  is  naturally  a  great  check  to  the  increase  in  the  number 
of  the  parasites.  As  a  usual  thing,  however,  an  entire  herd  of  hogs 
is  not  sold  at  one  time,  and  the  few  remaining  animals  will  serve  as 
hosts  for  the  lice  in  the  building  until  a  new  drove  of  hogs  is  placed 
in  the  same  pens,  when  the  lice  at  once  begin  to  multiply  rapidly  on 
their  new  hosts.  A  thorough  treatment,  therefore,  includes  the 
destruction  of  the  lice  in  the  buildings  and  pens  in  addition  to  treatment 
of  the  animals  themselves.  If  the  pens  where  lousy  hogs  have  been 
kept  are  left  vacant  for  a  period  of  two  weeks  all  lice  will  have  per- 
ished, and  any  new  animals  introduced  will  be  in  no  danger  of  infection. 

For  disinfection  of  buildings  Peters  (1902)  gives  preference  to  a  3 
per  cent  solution  of  any  of  the  coal-tar  preparations,  to  be  applied 
with  a  broom  or  spray  pump. 
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Niles  (1900)  recommends  a  2  per  cent  solution  of  carbolic  acid,  solu- 
tions of  benzine  and  kerosene  (said  not  to  be  so  effective  aa  carbolic 
acid),  and  air-slaked  lime  having  a  little  carbolic  acid  added  and  dusted 
over  the  floors. 

Probably  the  most  convenient  method  of  combating  lice  and  mites 
in  buildings  is  the  common  custom  of  applying  whitewash  made  by 
jslaking  lime  with  water  (li  pounds  to  1  gallon  of  water).  Popular 
usage  has  made  this  a  standard  remedy,  for  it  has  been  found  to  be 
effective.  Crude  carbolic  acid  added  to  the  whitewash  (1  pint  of  the 
acid  to  4  gallons  of  whitewash)  is  said  to  increase  its  effectiveness. 

In  treating  hogs  infected  with  lice  special  attention  should  be  given 
to  those  parts  of  the  body  where  the  lice  congregate  in  greatest  num- 
bers. They  are  found  principally  inside,  behind,  and  in  front  of  the 
ears,  on  the  breasts,  and  back  of  the  fore  legs.  Even  with  the  most 
thorough  treatment,  however,  some  of  the  lice  are  apt  to  escape,  and 
these,  if  not  destroyed,  soon  increase  in  numbers.  The  eggs  are  not 
all  destroyed  b}^  any  single  treatment.  These  facts  make  it  necessaiy 
to  repeat  any  treatment  used  in  order  entirely  to  eradicate  these  pests 
from  a  badly  infested  herd.  When  strange  hogs  are  added  to  a  herd 
they  should  always  be  examined  for  parasites  in  order  that  any  infested 
ones  may  not  cause  the  spread  of  .lice  throughout  the  entire  herd. 

TREATMENT  OF  THE   HOGS. 

Many  different  preparations  have  been  used  to  destro}"  lice  on  hogs. 
Probably  the  oldest  method  is  the  use  of  washes  or  liquid  insecticides. 
It  is  frequently  stated  that  a  dust  bath  for  hogs  is  destructive  to  lice, 
but  T.  J.  Brewster  (1894),  of  Kansas,  declares  that  the  lousiest  hogs  he 
ever  saw  were  confined  in  extremely  dusty  pens;  he  recommends  kero- 
sene as  an  effective  remedy. 

The  agricultural  experiment  stations  have  carried  on  numerous 
experiments  in  the  treatment  of  the  hog  louse,  and  a  brief  review  of 
the  work  is  here  given. 

Gillette  (1889)  successfully  used  kerosene  emulsion,  which  was 
sprayed  over  pigs  by  means  of  a  force  pump  and  spray  nozzle.  Thirty- 
seven  hogs,  weighing  from  125  to  250  pounds,  were  treated  with  6 
gallons  of  emulsion,  the  cost  of  which  (exclusive  of  labor)  was  but  18 
cenb*.  The  animals  were  crowded  into  a  close  pen  and  thoroughly 
sprayed.  The  cheapness  of  this  remedy  allows  it  to  be  used  freely 
and  often,  as  is  necessary  with  the  usual  treatments. 

Lewis  (1902)  constructed  a  dipping  vat  and  used  proprietary  dips. 
He  states  that  his  experiments  proved  the  remedies  to  be  useless  in  the 
weak  solutions  recommended  by  the  manufacturers.  Nothing  less 
than  a  2  per  cent  solution  could  be  relied  on  to  kill  the  lice. 

A.  E.  Verrill  (1870)  reports  as  the  best  and  simplest  remedy  a  solu- 
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tion  of  sulphuret  of  potassium  in  water — from  2  to  4  ounces  to  1  gallon 
of  water.  .  Apply  the  solution  with  a  brush  or  spray. 

Lugger  (1896)  recommends  pyrethrum  mixed  with  kerosene  emul- 
sion. 

Tracy  (1899)  used  successfully  kerosene  and  water  in  a  spraying 
pump  (see  p.  21)  with  an  attachment  for  mixing  the  oil  and  water  in 
the  proportion  of  6  parts  of  water  to  1  of  oil.  He  recommends  spray- 
ing in  the  evening,  in  order  that  the  oil  may  evaporate  during  the 
night,  thus  avoiding  the  danger  of  blistering  the  skin  by  action  of  the 
sun's  heat  on  the  oily  skin. 

The  various  stock  journals  of  this  country  contain  frequent  notes 
from  rural  correspondents  reporting  success  in  the  use  of  pure  kero- 
sene, applied  to  the  animals  by  means  of  a  spraying  machine  or  with 
a  brush  or  broom. 

E.  H.  Kern  (1904),  a  Kansas  farmer,  writes  that  he  used  pure  kero- 
sene oil  applied  with  a  knapsack  sprayer  (fig.  26).  He  states  that, 
contrary  to  the  expectations  of  his  neighbors,  the  hair  did  not  come 
off,  neither  did  the  skin  blister,  but  on  the  morning  following  the 
application  "thousands  of  dead  lice  were  found  among  the  loose 
scales  of  dirt  and  mange  on  the  backs  of  the  hogs.''  The  animals 
immediately  improved  in  looks  and  condition. 

Craig  &  Bitting  (1904)  recommend  pure  kerosene  oil  as  the  cheapest 
remedy  for  lice  on  hogs.  A  sufficient  amount  of  water  is  placed  in  the 
dipping  vat  and  the  oil  then  added  to  a  depth  of  1  inch.  The  hogs, 
when  driven  through  the  liquid,  emerge  with  a  thin  coating  of  oil  over 
the  entire  body. 

It  must  be  stated,  however,  that  the  application  of  pure  kerosene  to 
the  skin  of  hogs  has  been  known  to  produce  blisters  and  cause  the  hair 
to  fall  out.  The  writer  has  observed  these  results  follow  such  heroic 
treatment.  When  pure  kerosene  is  applied,  the  caution  to  use  it  in 
the  evening  in  order  to  avoid  the  effect  of  the  sun's  heat  on  the  skin 
freshly  wet  with  kerosene  must  be  strictly  observed,  and  care  be  taken 
not  to  apply  the  oil  too  freely. 

The  statement  has  been  made  (Knob,  1903)  that  kerosene  used  on 
pregnant  sows  will  produce  abortion,  but  the  frequent  use  of  kerosene 
on  pregnant  sows  without  evil  results  ensuing  indicates  that  such 
accidents  are  unusual. 

Oliver  (1896)  recommends  1  part  of  kerosene  mixed  with  2  parts  of 
linseed  or  cotton-seed  oil,  applied  once  a  week  till  the  lice  are  all 
destroyed. 

A  decoction  of  stavesacre  seed  {Delphinium  staphysagria)^  using  2 
ounces  of  seed  to  1  quart  of  water,  is  much  used  in  England  to  kill 
lice.    Vinegar  added  to  the  liquid  is  said  to  destroy  the  eggs  of  lice. 

A  decoction  of  equal  parts  of  hellebore,  sabadilla,  and  stavesacre 
has  been  recommended  as  effective  against  lice. 
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A  herd  of  lousy  hogs  in  the  vicinity  of  Kensington,  Md.,  was 
treated  in  separate  lots  with  kerosene  emulsion,  several  proprietary 
preparations,  and  an  emulsion  of  Texas  oil.  These  remedies  were  all 
tested  at  this  laboratory  by  plunging  lice  into  the  various  solutions 
and  laying  them  aside  to  diy.  Every  preparation  in  dilute  solution 
killed  the  lice  in  a  few  seconds,  excepting  the  Texas  oil,  which  was 
effective  only  in  concentrated  solution  and  acted  more  slowly. 

The  hogs  were  sprayed  twice,  two  weeks  intervening  between  the 
two  treatments.  Kerosene  in  a  10  per  cent  emulsion  proved  success- 
ful. Creolin  in  a  3  per  cent  solution  also  destroyed  the  lice.  The 
Texa«  oil  in  a  10  per  cent  emulsion  was  found  to  be  absolutely  useless. 
The  exact  results  of  the  tests  with  proprietary  preparations  could  not 
be  determined,  for  the  pigs  treated  with  them  escaped  from  their  pen 
after  the  first  treatment  and  a  few  lice  were  found  on  some  of  the 
animals. 

Later  experiments  with  Texas  oil  in  the  crude  state  have  demon- 
strated its  value  as  a  dip  for  hogs  affected  with  lice  and  the  itch  mite 
{Sarcoptes  scahiei).  Fifty-two  gallons  of  oil  were  placed  in  a  tank 
with  60  gallons  of  water  and  the  pigs  dipped  once.  A  few  days  after 
dipping  the  lice  were  found  to  have  disappeared,  and  the  scab  mites, 
with  which  the  animals  were  severely  affected,  were  also  destroyed. 

The  foregoing  account  of  results  of  experiments  with  different  reme- 
dies used  against  the  hog  louse  shows  that  the  following  are  successful, 
cheap,  easily  prepared,  and  readily  applied:  Kerosene  emulsion,  kero- 
sene and  water,  kerosene  (pure,  but  to  be  used  with  caution),  Beaumont 
oil,  and  benzine  emulsion  (not  much  used).  None  of  the  arsenical  or 
poisonous  insecticides  is  mentioned,  for,  when  nonpoisonous  remedies 
are  thoroughly  efficient  and  readily  obtained  there  is  no  necessity  of 
running  the  risks  attendant  on  the  use  of  these  poisons. 

The  lime-and-sulphur  dip  recommended  as  a  cure  for  scabies  in  cattle 
and  hogs  was  tried  as  a  remedy  for  lice  on  hogs  but  has  not  as  yet 
been  sufficiently  tested  for  a  statement  of  results  at  this  time. 

FORMULAS  OP  OIL   EMULSIONS. 

1.  Kerosene  emulsion  is  prepared  according  to  the  proportions  in 
the  following  formulas: 

(a)  Haixl  soap,  }  pound  (one-half  bar  common  soap). 

Kerosene,  2  gallons. 

Water,  1  gallon. 
Boil  the  water  and  soap  until  the  latter  is  dissolved,  remove  from  the  fire,  then 
add  the  kerosene  and  churn  or  agitate  vigorously  till  an  emulsion  is  formed.  This 
emulsion,  if  thoroughly  mixed,  will  form  a  gelatinous  mass  on  cooling;  it  keeps 
indefinitely  and  may  be  used  at  any  time  by  diluting  with  warm  water  to  20  gallons. 
If  used  after  cooling,  the  mixture  should  be  Heated  again  (great  care  must  be  exer- 
cised in  heating  a  second  time  because  of  the  inflammable  kerosene  present,  and  for 
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safety  the  mixture  nhould  l)e  heated  out  of  doors)  and  then  thoroughly  mixed  a 
second  time. 

(b)  Soft  soap,  1  quart. 
Hard  soap,  J  pound. 
Kerosene,  1  pint. 
Water,  2  quarts. 

Mix  as  in  preceding  formula  and  dilute  with  1  gallon  of  warm  w^ater.  Reheat  as 
in  formula  (a) 

(c)  Sour  milk,  4  gallonn. 
Kerosene,  2  gallons. 

Mix  the  milk  and  kerosene  and  dilute  with  warm  water  to  20  gallons. 

This  formula  has  the  advantage  over  other  methods  of  making  ker- 
osene emulsion,  as  it  avoids  the  necessity  of  making  a  soap  mixture, 
the  milk  acting  as  an  emulsiiier. 

(d)  Hard  soap,  i  pound. 
Pyrethrum,  3 J  pounds. 
Kerosene,  2  gallons. 
Water,  1  gallon. 

Boil  the  water  and  soap  until  the  latter  is  divssolved.  Extract  the  pyrethrum  with 
the  kerosene  by  stirring  the  pyrethrum  and  kerosene  together  and  allowing  the 
mixture  to  stand  for  twenty-four  hours,  then  pour  off  the  liquid.  The  kerosene 
extract  is  then  mixed  with  the  soap  solution  as  in  formula  (a).  For  use  dilute 
with  warm  water  to  20  gallons.     Reheat  as  in  formula  (a). 

The  pyrethrum  is  said  to  add  to  the  effectiveness  of  the  emulsion. 

The  kerosene  emulsions  when  prepared  should  not  have  oil  drops 
rising  to  the  surface.  If  drops  of  oil  are  seen  it  is  proof  that  the 
enmlsion  has  not  been  sufficiently  churned  or  agitated  to  emulsify  the 
mixture. 

Goff  (1891)  describes  and  figures  a  sprayingpump  for  mixing  kerosene 
and  water,  which  mixture  is  said  to  be  more  penetrative  than  an  emulsion. 
This  pump  is  fitted  with  a  foot-valve  admitting  oil  and  water  through 
separate  orifices  and  a  graduated  screw  regulating  the  proportionate 
amount  of  each  fluid  admitted.  The  packing  and  pistons  should  be 
made  of  leather  and  the  valve  seats  of  brass,  on  account  of  the  destmc- 
tive  action  of  the  liquid  on  fittings  made  of  other  materials. 

2.  Benzine  emulsion: 

Soft  soap,  4  parts. 
Water,  10  to  15  parta. 
Benzine,  1  part. 
Boil  the  water  and  soap  until  the  latter  is  dissolved,  remove  from  the  fire,  then 
add  the  benzine  and  agitate  till  an  emulsion  is  formed. 
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MANGE,  OR  SCABIES,  OF  HOOS. 

CAUSE   OF  MANGE. 

Mange  in  hogs,  which  is  a  disease  of  the  skin  caused  by  parasitic 
mites,  is  of  two  kinds.     The  demodecic  form  is  produced  b}-  a  mite 
named  Deinodeic  follicidorum  var.  ^m  (  =  7>.  phylloides  Csokor)  (tigs. 
21,  22).     The  sarcoptic  form,  which  is  better  known  and  considered  to 
be  more  common  than  demode- 
cic mange,  is  caused  b}'  a  mite 
known  as  Sarcoptes  scabiel  var. 
suis  (figs.  18,  19).     These  two 
parasites  of  mange  in  hogs  are 
designated  as  "variety  suis'^^  in 
order  to  distinguish  them  from 
pai-asites   of   the   same   species 
which  cause  mange  in  the  dog, 
the  cat,   the  sheep,   and  some 
other   animals.     Many  writers 
consider  them  distinct  species, 
and  a  third  mite,  Sar copies  par- 
vulus  Can.,  has  been  described 
from  the  hog. 

SARCOPTIC   MANGE. 

Neumann    (1888)   states   that 
Viborg  described  this  disease  in 

the  year  1805,  but  that  Spinola  no.  18.-Dorsal  view  ot  female  mite  (.Sarcop/^«ca6/rt 
first   found   the   SarCOpt  causing         var. ««{«)  causing  preoptic  mange.  (AfterGerlach 

it  on  wild  hogs  in  the  year  1846. 

Gerlach  (1857)  mentions  its  frequent  occurrence  on  wild  hogs  near 
Berlin  and  on  hogs  in  Holland.  Miiller  (1864)  and  Kocourek  (1865) 
both  found  the  sarcopt  on  hogs  in  China.  This  parasite  has  been 
observed  in  England,  France,  Ireland,  Denmark,  Canada,  Japan,  and 
frequently  in  the  United  States. 

The  disease  is  described  by  the  majority  of  writers  on  hog  diseases, 
and  numerous  references  to  it  are  found  in  the  veterinary  journals  and 
in  periodicals  devoted  to  the  hog  industry. 

23 
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DESCRIPTION. 

This  parasite  is  the  largest  variety  of  its  species  and  can  readily  be 
seen  with  the  aid  of  a  pocket  lens.  It  is  small,  white,  globular  in 
shape,  with  the  body  transversely  striated.  In  front  is  a  prominent 
mobile  rostrum.  On  the  dorsal  surface  of  the  body  are  numerous 
three-cornered  scales,  also  6  thoracic  and  14  abdominal  spines. 

The  first  and  second  pair  of  legs  in  the 
female  bear  a  pedicellate  sucker.  The 
third  and  fourth  pair  end  in  a  long  spine. 
The  first,  second,  and  fourth  pair  of  legs 
in  the  male  bear  a  pedicellate  sucker,  while 
the  third  pair  end  in  a  long  spine. 

The  female  is  nearl}'  one-half  millimeter 
long  and  about  one-third  millimeter  broad. 
The  male  is  a  little  smaller  than  the  female. 
The  egg  is  0.17  mm.  long  and  0.12  mm. 
broad. 

Fig.  19.— Dorsiil  view  of  male  mite  REPRODUCTION. 

{Sarcoptes  scabiei  var.  mis)  of  sar- 

copiic  mange.  (After  Geriach,        Thc  cggs  (fig.  20)  are  deposited  b}'  the 
i8o/.)   X150.  female   and   hatch,  according  to  different 

authorities,  in  three  to  eight  days,  under  favorable  conditions. 

It  has  been  estimated  by  Gerlach  that  a  male  and  a  female  sarcopt  will, 

after  a  period  of  three  months,  have  a  progeny  of  1,500,000 descendants. 

SYMPTOMS. 

The  skin  is  first  inflamed  and  irritated  about  the  eyes  and  ears;  the 
pruritis  gi-adually  spreads  over  the  withers,  flanks,  and  in- 
ner surface  of  the  thighs,  later  invading  the  entire  surface         ^^ 
of  the  body.     The  skin  becomes  wrinkled,  is  covered  with         ®^ 
crusts  that  take  on  a  bluish  grav  luster,  and  the  bristles     ^'^; ^o-bot 
either  fall  out  or  become  matted  with  the  crusts  that  are  con-       ^xibia  var. 
tinually  forming  and  dropping  off.     Beneath  the  crusts  the       «wt».  (After 
skin  is  raw  and  cracked,  the  excoriation  finally  becoming  so       i857.)  xi.'^. 
severe  that  bleeding  occurs  when  the  crusts  are  pulled  off. 

Conclusive  diagnosis  of  sarcoptic  or  demodecic  mange  is  obtained  by 
finding  the  parasites.  It  is  necessary  to  pull  off  the  crusts  and  scrape 
the  skin  to  the  quick,  and  then  examine  the  scrapings  with  a  hand  lens. 

CONTAGION. 

The  disease  is  distributed  only  through  contagion,  either  by  diseased 
animals  or  by  means  of  the  buildings  and  pens  where  diseased  hogs 
have  been  kept.  It  gradually  spreads  throughout  a  herd.  An  infested 
sow  will  transfer  the  disease  in  a  severe  form  to  her  young  before  they 
are  three  weeks  old. 
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Spinola  (1863)  states  that  scabies  of  the  pig  is  not  transferable  to 
other  animals.  It  has,  however,  been  transmitted  to  the  dog,  and  is 
said  to  be  transmissible  to  the  horse.  Numerous  instances  are  recorded 
of  man  contracting  the  disease  through  contact  with  mangy  hogs. 

THE    INJURIOUS   EFFECT19   OP   MANGE. 

Because  of  its  destructiveness  to  the  skin  and  the  restlessness  pro- 
duced in  the  animals  infested,  sarcoptic  mange  is  a  most  serious  disease 
that  increases  in  severity,  and  not  only  prevents  proper  growth  and 
fattening  of  hogs,  but  will  finally  cause  death  to  young  pigs.  It  is, 
too,  a  more  common  disease  than  is  generally  believed. 

TREATMENT. 

The  instructions  usually  given  for  treating  scabies,  or  mange,  of 
hogs  direct  that  the  animals  must  be  thoroughly  cleaned  by  scrubbing 
them  with  soap  and  water  or  some  strong  alkali  solution  before  a 
remedy  is  applied.  Such  care  and  detail  are  possible  where  only  a  few 
hogs  are  to  be  treated,  but  when  herds  numbering  from  50  to  500  are 
to  be  treated  such  time-consuming  and  expensive  operations  are  out 
of  the  question.  Dipping  the  animals  is  the  only  practical  method  of 
applying  remedies  to  large  herds.  Mange  is  at  best  a  hard  disease  to 
combat,  especially  in  hogs,  because  of  their  unclean  habits  and  usually 
filthy  quarters.  When  mange  is  discovered,  the  hogs  should  be  shut 
away  from  mud  wallows  a  day  or  so  before  treatment  in  order  that 
the  dirt  and  crusts  may  become  rubbed  oflf  the  skin. 

It  is  not  a  difficult  thing  to  control  a  hog  in  a  properly  constructed 
dipping  vat,  and  an  animal  may  be  kept  in  the  dip  as  long  as  desir- 
able while  the  liquid  is  being  rubbed  into  the  skin  with  a  brush  or 
broom.  Care  must  be  taken  to  wet  the  inside  of  the  ears  thor- 
oughly by  iiibbing  them  with  the  hands.  If  the  hogs  are  simply  driven 
through  the  dip  without  any  scnibbing  it  will  require  a  long  time  to 
eradicate  the  disease.  After  the  hogs  have  been  dipped  they  should 
be  kept  away  from  mud  wallows  and  dusty  pens  for  a  day,  in  order 
that  the  dip  may  not  be  absorbed  by  dust  and  mud  coming  in  contact 
with  the  wet  skin.  A  time  should  be  chosen  for  dipping  when  there 
has  been  no  recent  rain  to  make  it  possible  for  hogs  to  become  cov- 
ered with  mud  crusts.  Never  dip  in  cold  weather.  If  only  a  few  hogs 
in  a  herd  show  symptoms  of  scabies  it  is  not  sufficient  to  dip  only 
those  few  that  are  badly  infested,  for  other  animals  in  the  herd  are 
sure  to  harbor  some  of  the  parasites,  which  will  continue  to  spread 
the  infection.  A  single  dipping  is  not  sufficient  for  a  cure,  for  some 
of  the  parasites  will  escape  destruction  by  the  first  dipping  and  more 
young  mites  will  hatch  from  recently  deposited  eggs.  A  second  dip- 
ping, therefore,  should  follow  six  days  after  the  first  treatment.  The 
incubation  period  of  the  eggs  under  favorable  conditions  is  stated  to 
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be  from  three  to  five  days.  Perseverance  is  the  only  way  to  effect  a 
permanent  cure.  The  improved  condition  of  scabby  hogs,  even  on 
the  day  following  a  successful  treatment,  will  be  evident  from  their 
unusual  quietness  and  better  humor. 

In  addition  to  treating  hogs  for  mange  it  is  necessary  either  to 
remove  the  animals  to  new  quarters  for  a  period  of  four  weeks,  after 
which  time  the  danger  of  reinfection  in  the  old  quarters  is  past,  or  to 
cleun  and  wash  the  pens  and  buildings.  (See  p.  17  for  washes  for 
buildings.) 

RBMSDIES. 

There  are  numerous  mixtures  and  compounds  that  kill  the  scab 
mites,  but  the  item  of  expense  and  the  facility  of  preparation  and 
application  restrict  a  choice  of  remedies.  Liquid  remedies  are  the 
only  practical  ones  to  be  used  on  a  large  scale;  if  ointments  are  used 
it  is  necessary  to  scrub  the  animals  thoroughly  before  applying  them. 

Ointments, 

(1 )  Helmerich's  pomade  (^sublimed  sulphur  2  parts,  potassium  carbonate  1  part, 
lard  8  parts). 

(2)  Creosote  1  part,  lard  25  parti?. 

(3)  Sulphur  10  parts,  lard  30  parts. 

^4)  Turi^entine  8  parts,  flowers  of  sulphur  1  part. 

Liquid  jtreparations, 

(1)  Lime-and-sulphur  dip  (=unslaked  lime  10  pounds,  flowers  of  sulphur  24 
pounds,  water  100  gallons). 

Slake  the  lime  with  sufflcient  water  to  make  a  thin  paste  and  stir  in  the  sulphur. 
Boil  this  mixture  with  25  or  30  gallons  of  water  for  two  hours.  Pour  the  liquid  into 
a  vessel  and  allow  the  sediment  to  settle.  The  liquid  is  then  drawn  off  into  the  vat 
(carefully  avoid  disturbing  the  sediment)  and  warm  water  added  to  make  100  gallons. 
The  proportions  in  this  mixture  must  be  exact.  This  preparation  is  usod  while  warm- 
Mr.  J.  J.  Rosa,  of  Milford,  Del.,  in  a  letter  dated  December  3, 1904, 
states  that  he  used  the  above  dip  on  40  head  of  hogs  affected  with  mange 
and  reports  a  perfect  cure  after  a  second  treatment. 

(2)  Potassium  pentasulphide,  1  kilogram  (2.2  pounds)  dissolved  in  30  liters  (31.5 
quarts)  of  water. 

SchoU  (1904)  in  a  recent  treatment  of  160  hogs  badly  infested  with 
mange  washed  them  with  soap  and  water,  then  applied  the  above  solu- 
tion. From  the  first  day  of  treatment,  it  is  reported,  the  irritation 
diminished;  the  skin  lesions  healed,  and  the  animals  i-apidly  put  on 
flesh.  A  second  treatment  was  given  in  two  weeks  as  a  precautionary 
measure. 

(3)  One  part  of  creosote  mixed  with  30  parts  of  oil  [linseed]  is  a  remedy  said  to 
\ye  much  used  in  Germany. 

(4)  Beaumont,  or  Texas,  oil.     (See  p.  20  for  method  of  application.) 
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Some  hogs,  belonging  to  Mr.  Vern  Godden,of  Greenwood,  Nebr.,were 
recently  observed  by  the  writer  to  be  in  poor  condition  and  covered 
with  grayish  scales.     Examination  gave  a  diagnosis  of  sarcoptic  infec- 
tion in  a  severe  form.     The  animals,  without  any  previous  washing  or 
preparation,  were  dipped  in  the  Beaumont  oil.    They 
were  driven  into  the  dip  and  scrubbed  with  an  old 
broom.     Special  care  was  taken  to  rub  the  inside  of 
the  ears  with  the  hands,  since  the  skin  on  those  parts 
was  raw  and  cracked,  and  harbored  scores  of  the 
parasites.     The  day   following  this  treatment  the 
animals  were  more  quiet,  and  ate  their  food  better; 

this  improvement  was  particularly 

noticeable  in  the  young  pigs. 
On  October  6,  1904,  one  month 

after  treatment,  Mr.  Godden  wrote: 

''As  to  the  condition  of  the  hogs, 

they  are    much   better   since   the 

treatment;   some  seem   to   be  en- 
.  tirely  cured  of  that  scaly  look.     I 

would  recommend  the  Texas  oil  as 

a  good   thing   for   scabby   hogs." 

Failure  to  dip  a  second  time  ac- 
cording to  instructions,  accoimts   for  the  lack  of 

complete  success  tn  this  experiment. 

DEMODECIC   MANGE. 


Fio.  21.— Ventral  view 
of  male  Demotlex 
Jolliculoruin  vur. 
9uU.  ( After  Csokor, 
1879).     X  240. 


Fi(i.  22.— Ventral  view 
of  female  Demodex 
folUcnlorum  var.  mi*. 
(After  CHokor,  1879.). 
( Magnifled  240  time.s. ) 


Csokor  (1879)  first  found  the  D^modex  in  pigs,  and, 
on  account  of  its  resemblance  in  shape 
to   a    laurel    leaf,    named  it   Demodex 
phylloides   (figs.    21,    22).     The    para- 
site, however,  is   sometimes   grouped 
with  the  other  varieties  of  the  genus  Demodex  found 
on  other  animals  into  a  single  species  folliculorum^  and       I 
designated    as    Demodex  folUculorum    var.    sxds,      D,       ' 
folUculomtm  is  said  to  be  of  rare  occurrence,  but  this 
statement  is  doubtless  incorrect  and  results  from  a  fail- 
ure to  recognize  the  parasite.     Government  inspectors 
have    frequently  withheld   hogs   from   the   market    be- 
cause of  a  peculiar  appearance  of  the  skin  which  was 
shown  to   be  caused   by   Demodex.     Leather  manufac- 
turers state  that  a  large  percentage  of  beef  hides  re- 
ceived are  partially  ruined  by  the  pitted  condition  of  the 
skin,  a  condition  which  is  produced  by  this  parasite  found  on  the  cattle. 
It  is  generally  held  that  D.  folUculorum  does  not  produce  any  patho- 
logic symptoms  nor  perceptibly  interfere  with  the  growth  of  the 


Fig.  23.— E^fir  of 
Dcmodrjr  folU- 
niloruin  var. 
fuis.  (.\fter 
Csokor,  1879.) 
x240. 
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animals,  hence  it  seems  to  be  of  direct  economic  importance  to  leather 
manufacturers  only. 

The  female  (fig.  22)  is  0.26  mm.  long,  elongate,  with  eight  pairs  of 
three-jointed  legs,  each  provided  with  two  claws.  In  front  is  a  short 
median  rostrum.  The  abdomen  is  tapering,  transversely  striate  above 
and  below,  and  rounded  at  the  extremity.  The  vulva  is  situated  in  the 
anterior  portion  of  the  ventral  surface  of  the  abdomen,  in  front  of  the 
anus.  The  egg  (fig.  23)  is  fusiform  and  hatches  a  larval  hexapod, 
which  moults  three  times  before  arriving  at  maturity. 

The  male  (fig.  21)  is  distinguished  from  the  female  by  the  presence 
of  a  genital  armature  m  front  of  the  anus,  and  it  is  a  little  smaller 
in  size. 

Demode^x^  foUiculxyrum  bores  into  the  hair  follicles  and  sebaceous 
glands,  causing  pustules  that  enlarge,  rupture,  and  leave  sores  and 
ulcers  on  the  skin.  This  disease  spreads  from  the  snout,  over  the  neck, 
the  under  part  of  the  chest  and  abdomen,  and  over  the  flanks  and  inner 
part  of  the  legs.  Its  deep  location  in  the  skin  protects  the  parasite 
from  ordinarj'  treatment. 
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APPLICATION  OF  REMEDIES. 

In  applying  liquid  insecticides  to  hogs,  spraying  and  dipping  are  the 
two  methods  generally  used.  Where  there  are  only  a  few  animals, 
the  remedy  can  be  easily  applied  with  a  brush  or  broom,  but  in  a  large 
herd  a  more  rapid  method  of  application  is  desirable. 

DIPPING. 

Dipping  the  hogs  is  obviously  the  most  thorough  method,  but  more 
expensive  on  account  of  the  labor  and  material  necessary  to  construct 
a  dipping  vat,  unless  a  large  number  are  to  be  treated.  Peters  (1902) 
describes  and  gives  the  following  instructions  for  constructing  a  dip- 
ping vat  costing  about  $25: 

12  feet  4-by-6-inch  white  pine  or  tank  lumber. 

40  feet  4-by-4-inch. 

16  feet  2-by-6-inch. 

16  feet  2-by-4-inch. 
24  feet  4-by-4-inch. 
24  feet  3-by-4-inch. 

For  the  approaches  and  dripping  platform: 

10  feet  2-by- 12-inch  tank  lumber. 
100  feet  4-by -4-inch  yellow  pine. 
60  feet  2-by-6-inch. 
114  feet  2-by-4-inch. 
162  feet  fencing. 

17  pounds  20-penny  nails. 
7  pounds  10-penny  nails. 
10  square  feet  of  zinc. 

4  *'T"  hinges,  8  inches. 

The  accompanying  illustration  (fig.  24)  gives  plans  for  constructing 
the  vat.  The  zinc  is  used  to  cover  the  incline  leading  to  the  vat,  in 
order  that  the  smooth  surface  afforded  will  prevent  the  animals  from 
halting  after  once  starting  for  the  plunge.  The  zinc  covering  is,  of 
course,  not  a  necessity,  but  it  is  very  convenient.  The  vat  is  placed  in 
an  excavation  in  the  ground,  and  should  project  about  6  inches  above 
the  surface  of  the  ground,  in  order  to  prevent  dirt  and  trash  from 
falling  into  the  dip. 

Most  farmers  and  stock  raisers  usually  have  a  quantity  of  waste  or 
unused  lumber  lying  about  that  may  be  utilized  in  constructing  a  dip- 
ping plant,  thus  diminishing  the  actual  cost  of  construction.  A  canvas 
curtain  hung  at  the  entrance  to  the  slide  will  facilitate  driving  the  hogs. 
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The  dripping  platform  is  constructed  of  tongued-and-grooved  lumber, 
slants  toward  the  vat,  and  is  bordered  with  narrow  strips  along  the 
sides,  in  order  to  direct  the  liquid  back  into  the  vat.  The  platform  is 
cleated  as  shown  in  the  cut.  The  dipping  vat  should  be  placed  in 
close  proximity  to  the  pens,  and  where  a  stationary  chute  is  not  built, 
movable  panels  of  fence  will  make  transferring  the  hogs  an  easy 
matter. 

Lewis  (1902),  of  the  Oklahoma  Experiment  Station,  constructed  a 
galvanized-iron  22-gage  vat,  in  which  one-half  inch  gas  pipe  was  used 
as  a  framework.  The  entire  cost  of  such  a  vat,  with  inclined  entrance 
and  exit,  is  between  f 25  and  $30. 
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Fio.  25.->Plaiis  for  dipping  tank. 

There  are  several  makes  of  dipping  tanks  offered  on  the  market,  any 
one  of  which  will  give  satisfactory  results.  Galvanized  and  cast  iron 
tanks  of  various  sizes  cost  from  $10  to  $20. 

A  simply  constructed  portable  dipping  vat  (fig.  25),  used  by  the 
writer  for  some  experiments  in  treating  lousy  and  scabby  hogs,  is  very 
serviceable  for  dipping  moderate-sized  herds  of  hogs  and  is  also  inex- 
pensive. No  dripping  platform  was  used,  consequently  considerable 
liquid  was  wasted.  Where  there  are  more  than  40  or  50  hogs  to  be 
dipped  it  is  necessary  to  provide  a  dipping  platform  or  else  replenish 
the  liquid. 
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The  following  materials  are  required  to  construct  this  vat: 

Two  1  by  12  inch  by  14  foot  hard  pine. 
One  2  by  12  inch  by  24  foot  hard  pine. 
Three  2  by  4  inch  by  12  foot  hard  pine. 
One  1  by  6  inch  by  15  foot  hard  pine. 
One  2  by  6  inch  by  12  foot  hard  pine. 
Two  pounds  20- penny  nails. 
Two  pounds  10-penny  nails. 

The  2-inch  planks  arc  used  for  the  bottom  and  ends  of  the  tank,  the 
1-inch  boards  for  the  sides,  and  the  2-by-4  sticks  for  braces.     When 
matched  lumber  is  not  available,  the  boards  are  joined  at  the  edges 
as  perfectly  as  possible,  the  cracks  smeared  with  pitch,  and  calked. 
The  boards  for  the  sides  of  the  tank  are  cut  6  feet  Of  inches  long, 
clamped  together  (after  the  edges  have  been  smeared  with  pitch  and 
dowel  pins  adjusted),  and  the  proper  braces  (2  feet  7f  inches  long) 
nailed  on  each  end  one-half  inch  from  the  end,  with  the  braces  pro- 
jecting below  the  lower  edge  of  the  side, 
as  shown  in  the  cut.     The  middle  brace  is 
now  nailed  on  in  the  position  relative  to 
the  notch  in  the  bottom  made  to  receive 
it.     The  end  boards  are  similarly  joined 
and  held  together  by  temporary  braces 
tacked  on  the  outer  side. 

The  two  boards  for  the  bottom  ai-e 
joined,  and  the  braces,  cut  just  long 
enough  to  extend  between  the  inner  mar- 
gins of  the  notches  made  to  receive  the 
side  braces,  are  nailed  in  place.  The 
sides  are  then  set  in  the  grooves  in  the 

Fio.  26.— Simple  spraying  apparatus.      bottom    (using   pitch   in    the  joint),    forCCd 

firmly  into  position,  and  the  side  braces 
nailed  to  the  bottom  and  to  the  ends  of  the  braces  on  the  bottom. 
The  ends  are  next  firmly  fitted  in  the  grooves  in  the  bottom,  nailed 
from  the  under  side  with  20-peuny  nails,  and  then  nailed  to  the  sides 
and  side  braces.     The  braces  across  the  top  are  then  nailed  on. 

Three  pieces  of  2  by  6  plank  21  feet  long,  held  together  by  cleats 
nailed  across  them,  serve  as  a  ladder  for  the  pigs  to  crawl  out  on.  The 
upper  end  is  movable  so  that  it  may  be  raised  from  position  in  order 
to  keep  the  pigs  in  the  dip  as  long  as  desired.  The  lower  end  of  the 
ladder  is  supported  6  inches  above  the  floor  of  the  tank  and  is  anchored 
down  with  a  cord  tied  to  a  staple  driven  into  the  bottom  of  the  tank. 
The  upper  end  rests  on  the  brace  across  the  top  and  is  held  from  slip- 
ping down  by  means  of  a  cleat  nailed  on  the  under  side.  The  inside 
measurements  of  the  vat  when  completed  are  6  feet  6  inches  long, 
1  foot  8  inches  wide,  2  feet  5  inches  deep,  and  holds  6f  gallons  of  fluid 
to  an  inch  of  depth.     Twenty  inches  of  fluid  is  sufficient  to  cover  a 
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300-pound  hog.  When  using  this  vat  it  is  of  course  necessary  to 
increase  the  height  of  the  sides  by  a  temporary  construction  and  to 
construct  a  chute  leading  to  the  vat.  The  vat  should  be  sunk  into  the 
ground  a  depth  of  2  feet,  thus  saving  the  trouble  of  having  to  force 
the  pigs  up  an  inclined  plane.  It  is  most  convenient  to  set  the  vat  in 
front  of  a  door  to  a  hog  house,  sink  it  into  the  ground  till  the  top  is 
level  with  or  a  little  below  the  floor  of  the  house,  and  then  build  a 
barricade  from  the  door  along  the  sides  of  the  vat. 

SPRAYING. 

When  the  necessary  apparatus  is  provided,  dipping  the  hogs  is  the 
most  convenient  and  rapid  method  of  applying  insecticides.     Experi- 


FiG.  27.— simple  spraying  apparatus. 


ments,  however,  have  proved  that  spraying  liquids  over  animals  is 
equally  effective  if  thoroughly  performed.  A  force  pump  is  fitted 
with  a  hose  of  sufficient  length  to  permit  freedom  of  motion  to  the 
operator.     A  spray  nozzle  is  attached  to  the  end  of  the  hose,  or,  as  has 


Fig.  28.— Simple  spraying  apparatus. 

been  done  in  the  absence  of  a  suitable  nozzle,  the  end  of  the  hose  is 
simply  compressed  between  the  thumb  and  forefinger,  making  a  fan- 
like spray  that  can  be  readily  directed  in  any  quarter.  Any  outfit  for 
spraying  trees  is  likely  to  contain  nozzles  that  can  be  adapted  to  spray- 
ing liquids  over  animals.     For  those  who  do  not  possess  a  spraying 
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apparatus,  and  do  not  care  to  purchase  the  more  expensive  outfits,  one 
of  the  cheaper  pumps  put  out  by  firms  handling  such  goods  will  serve 
the  purpose  very  well. 

The  illustrations  of  spraying  outfits  given  (figs.  26-28)  represent  the 

character  of  some  of  the  less  expensive  ones  offered  for  sale.     There 

should  be  considerable  force  to  the  jet  of  fluid,  and  the  spray  mu^'t 

not  be  too  finely  divided,  otherwise  the  liquid  will  not  penetrate 

between  the  hair  and  thoroughly  wet  the  skin. 

.,_  ♦r-_^  as  it  must  do  to  be  effective. 

A  method  of  applying  kerosene  to  hogs  that 

is  as  simple  as  it  is  ingenious  was  employed  by 

Moore  (1891)  and  Riedel  (1891).     A  6  by  6  inch 

oak  post  is  set  firmly  in  the  ground  (fig.  29).     A 

2-inch  hole  is  bored  12  inches  into  the  top  of  the 

post.     A  li-inch  hole  is  bored  from  each  side  of 

the  post  to  open  into  the  bottom  of  the  larger 

hole.     Soft-pine  plugs  are  driven  into  the  small 

holes  and  burlap  or  old  cloth  is  wrapped  around 

the  post,  covering  the  pine  plugs,  and  bound 

down  with  wire.     The  hole  in  the  top  of  the  post 

is  then  filled  with  kerosene,     in  a  short  time  the 

Fio.  29.-sectionai  view  of    i*ags  bccome  Saturated  with  the  kerosene  pereo- 

C-^^rrj."*"'"""""    latinf?  through  the  pine  plugs.    Two  quarts  of 

oil  daily  are  required  the  first  three  or  four  days 

and  afterwards  1  quart  a  week.     Riedel  remarks  that   "every  hog 

wanted  to  be  first  at  the  post,"  and  that  the  lice  in  the  herd  soon 

disappeared.     A  platform  should  be  built  around  the  post  in  order 

that  the  hogs  will  not  dig  a  mud  wallow  about  its  base. 

Byrn  (1890)  devised  a  ''wholesale  method  of  ridding  a  herd  of  lice'" 
hy  digging  a  basin,  or  wallow,  in  the  yard,  pouring  in  water  and 
throwing  in  a  small  quantity  of  kerosene.  He  states  that  the  pigs 
frequented  this  place  and  the  lice  soon  disappeared. 
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1897. — Bad  case  of  lice.  [Letter  to  editor]  <Am.  Swineherd,  Chicago,  v.  14  (8) , 
Aug.,  p.  30.     [Reply  by  A.  T.  Peters,  p.  30.]     [W.] 

BURMEISTER,  HERMANN. 

1838. — Genera  insect orum  iconibus  illustravit  et  descripsit.  v.  1,  Heft  1-10. 
Rhynchota.     [130]  pp.,  40  pis.    8°.     Berlin.     [W.] 

1847. — Ueber  die  Mundbildung  von  Pediculus  <Linn.  Entomol.,  Berl.,  v.  2, 
pp.  569-584,  pi.  1,  figs.  1-10.     [WV] 
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Bybx,  T.  C. 

1890. —Destroying  lice.  [Letter  to  editor]  <We8t.  Swineherd,  Geneeeo,  v.  3  ( 7 ), 
July,  p.  10.     [W*.] 

Cavebtrini,  Giovanni. 

1894. — Proepetto  deir  acarofanna  italiana.  Pt  6.  Famiglia  dei  Paoroptidi  (Pso- 
roptidH').  Appendice  ai  Fitoptidi  italiani.  Varia:  Psorei^pitee,  Hemi- 
Harcopt€^,  Hii?tiogai-'ter,  Psoroptes  oriSj  Ofo</€c/e« /uronu,  gli  epidennoptini. 
pp.  723-833,  pb?.  60-77.    8°.     Padova.     [W'.] 

CoBBOLD,  Thomas  Spencer. 

1879b. — Parasitee;  a  treatise  on  the  entozoa  of  man  and  animals,  including  some 
account  of  the  ectozoa.     xi-^508  pp.,  85  figs.    8°.    London.     [W'.] 
COBURN,  F.  D. 

1888. — Swine  husbandry.  A  practical  manual  for  the  breeding,  rearing,  and 
management  of  swine  and  the  prevention  and  treatment  of  their  dis- 
eases.   311  pp.,  15  figs.    8°.     New  York.     [W\] 

1903. — Idem.  New,  revise*!,  and  enlarged  ed.  311  pp.,  15  figs.  8°.  New 
York.     [W.] 

CoMHTCK'K,  John  Henry;  and  Comstock,  Anna  Bot><ford. 

1895a. — A  manual  for  the  studv  of  insects,  x-  701  pp.,  797  figs.,  6  pis.  8®. 
Ithaca,  N.  Y.     [W.]* 

COURTENAY,  EdWARD. 

1902. — Manual  for  the  practice  of  veterinary  medicine.     2.  ed.,  revised  by  Fred- 
erick T.  G.  Hobday,     x-j  573  pp.     8°.     London.     [W*.] 
Craig,  R.  A.;  and  Bitting,  Arvill  W. 

1904. — Disea.«e8   of   swine    -^Bull.  100,  Puniue  Univ.  Agric.   Exper.  Station, 
LafayetUs  v.  12,  Sept.,  pp.  71-204,  figs.     [VV.] 
Craig,  R.  A. 

1904.— Parasites  in  swine  <rBree<ier's  Gaz.,  Chicago  (1200),  v.  46  (21),  Nov.  23, 
pp.  947-948,  5  figs.     [\V.] 

CSOKOR,  JOHANN. 

1879a. — Die  Haar8ackmill)en  des  Schweines,  Demodex  phtfUoides,  eine  neue  Vari- 
etiit  '"Oesterr.  Vrtljschr.  f.  wissensch.  Veteriniirk.,  Wien,  v.  51  (2), 
pp.  133-185,  pi.  2,  figs.  1-12.     [W-.] 

1880a. — Ueber  Haarsackinill)en  und  eine  neue  Varietiit  derselben  bei  Schweinen, 
Demodex  phyWAdes.  [Csokor,  1879a,  with  slight  additions]  <Ver- 
handl.  d.  k.k.  zool.-bot.  Gesellsch.  in  Wien  (1879),  v.  29,  pp.  419-450, 
pi.  8,  figs.  1-12.     [W-.] 

CuviKR,  G  [eorges-Leopold-Chretien-Frederic-Dagobert]  . 

[?]. — Le  r^gne  animal  distribue  d'apres  son  organisation,  pour  servir  de  base 
^  rhintoire  naturelle  des  animaux,  et  d' introduction  k  Tanatomie 
comparee.  Edition  accompagn^^e  de  planches  ^rav^es  repr^sentant 
les  types  <le  tous  les  genres,  les  caract^res  distinct  if s  des  divers 
groupes  et  les  nuKlifications  de  structure  sur  lesquelles  repose  cette 
classification  par  uue  reunion  cie  disciples  de  Cuvier,  MM.  Audouin, 
Blanchard,  Deshayes,  Alcide  D'Orbignv,  Doyere,  Dug^s,  Duvemoy, 
Laurillard,  Milne- Ed  wards,  Roiilin  et  Valenciennes.  [Les  inaectes.] 
xii-f  2-557  pp.,  78  1.,  75  pis.     4°.     Paris.     [W»  ] 

1817a. — Le  r^gne  animal  distribu^  d'apr^  son  organisation,  pour  servir  de  base  k 
rhistoire  naturelle  des  animaux  et  d' introduction  j\  I'anatomie  com- 
par<f*e.     v.  4,  viii4-255  pp.,  15  pis.     12°.     Paris.     [W'.] 

1851. — The  animal  kingdom,  arranged  after  its  organisation,  forming  a  natural 
history  of  animals  and  an  introduction  to  comparative  anatomy,  by  the 
late  Baron  Georges  Cuvier,  Councillor  of  France,  and  minister  of  public 
instruction.  Translated  and  adapted  to  the  present  state  of  science. 
The  mammals,  birds,  and  reptiles  by  Edward  Blythe.  The  fishes  and 
radiata  by  Robert  Mudie.  The  molluscous  animals  by  Geoi^ge  Johnston. 
The  articulated  animals  bv  J.  O.  Westwood.  A  new  edition,  with  addi- 
tions by  W.  B.  Carpenter  and  J.  O.  West  wood.    4°.    Ix)ndon.     [WV] 

Dblafond,  Henri-Mamert  Onesius;  and  Bourgiignon,  H[oNORfe]. 

1862a. — Traits  pratioiie  d'entomologie  et  de  pathologic  compar^es  de  la  psore  ou 
gale  de  rliomme  et  des  animaux  domestiques  <M^m.  math,  et  phys. 
divers  sav.  Acad.  d.  so.,  Par.,  v.  16,  pp.  277-922,  pis.  1-7.    [W«.J 
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Denny,  Henry. 

1842a. — Monographia  anopluroram  brittanifie;  or  an  essay  on  the  British  species 
of  parasitic  insects  belonging  to  the  order  Anoplura  of  Leach,  with 
the  modern  divisions  of  the  eenera  according  to  the  views  of  Leach, 
Nitzsch,  and  Bunneister,  with  nighly  magnified  figures  of  each  species. 
xxiv+262  pp.,  1  1.,  26  pis.     8°.     London.     [W»,  W».] 

1852. — List  of  the  specimens  of  British  insects  in  the  collection  of  the  British 
Museum.  Pt.  11,  Anoplura,  or  parasitic  insects.  2  1.,  51  pp.  12°. 
London.     [W.] 

DiNWIDDIE,  R.  R. 

1892.— Parasitism  of  domesticated  animals  <Ball.  20,  Ark.  Agric.  Exper.  Station, 
Little  Rock,  Nov.,  pp.  a-14.     [W.] 

DODOB,  J.  R. 

1869. — Extracts  from  correspondents.  Diseases  of  hogs,  etc.  Worms  and  lice 
-^Monthly.  Rep.  U.  S.  Dept  Agric,  Wash.,  Mar.-Apr.,  pp.  125-127. 
[W.] 

EnDERLBIN,  GttNTHER. 

1904. — Lause-Studien.  Tiber  die  Morphologic,  Klassifikation  und  systematische 
Stellung  der  Anopluren  nebst  Bemerkungen  zur  Systematik  der  Insek- 
tenordnungen<&)ol.  Anz.,  Leipz.,  v.  28  (4),  7.  Oct.,  pp.  121-147,  figs. 
1-15.     [W,  W»  Wo.] 

ErICH80N,  W. 

1839.— lnsecten<Arch.  f.  Naturg.,  Berl.  (1838),  5.  J.  v.  2,  pp.  281-375.     [W«.] 

Fabricius,  Johannes  Christianus. 

1805a. — Systema  antliatorum,  secundum  ordines,  genera,  species  adjectis  sjmo- 
nymis,  locis,  observationibus,  descriptionibus.  xivf- 15-372+30  pp. 
12°.     Brunsvigje.     [W.] 

1891.— Gli  insetti  nocivi.     viii-f  263  pp.,  95  figs.,  1  pi.    24°.     Milano.     [W.] 

Francis,  Mark. 

1894a. — Veterinary  Hcience<Bull.  30,  Texas  Agric.  Exper.  Station,  Temple, 
Mar.,  pp.  439-458,  pis.  1-3.     [W».] 

Friedrerger,  Franz;  &  Froehnbr,  Eugen. 

1885-6a. — Lehrbuch  der  speciellen  Pathologic  und  Therapie  der  Hausthiere  fiir 
Thierarzte,  Aerzte  und  Studirende.  v.  1,  x4640  pp.  8°.  Stutt- 
gart.    [W-] 

1895b.— Pathology  and  therapeutics  of  the  domestic  animals.  Translated  from 
the  most  recent  edition,  with  annotations  by  W.  L.  Zuill,  together 
with  selections  from  notes  of  the  French  translators  and  also  from 
those  of  Trasbot.     v.  1,  xiii-f  17-598  pp.     8°.     Philadelphia.     [W.] 

Galli-Valerio,  Bruno. 

1896a. — Manuale  di  parassitolo^ia  in  tavole  sinottische  (vermi  e  antropodi 
deir  uomo  e  degli  animali  domestici).  xiv  f  125  pp.,  1  table.  12°. 
Milano.     [W"'.] 

1901. — La  collection  de  parasites  du  laboratoire  d' hygiene  et  de  parasitologic  de 
rUniversit^^  de  Lausanne  ^Bull.  Soc.  vaiidoise  d.  sc.  nat.,  Lausanne, 
4.  s.  (140),  v.  37,  juin,  pp.  343-381.     [W.] 

Gerlach,  Andreas  Christian. 

1857a. — Knitze  und  Riiude,  entomologisch  und  klinisch  bearbeitet.  1  p.  1.,  178 
pp.,  8  pis.,  figs.  1^4.    8°.     Berlin.     [VV»,  W»  ] 

Gbrstaecker,  Adolph. 

1863a. — Arthropoden.  ( In  Peters;  Cams;  and  Gerstaecker:  Ilandbuch  der  Zoo- 
logie.     8°.    Leipzig,     v.  2,  pp.  1-421.)     [VV\] 

Gerotfeldt,  G. 

(1853). — Ueber  die  Mundtheile  der  saugenden  Insekten;  ein  Beitrag  zur  ver- 

gleichenden  Anatoinie.     121  pp.,  2  pis.     8°.     Mitau  &  Leipzig. 
1854.— Idem.     [Abstract  by  Gerstaecker]  <Arch.  f.  Naturg.,  Berl.,  20.  J.,  v.  2, 
pp.  190-191.     [W'.] 
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Gkryaib,  Paul;  and  Van  Beneden,  Pierbe  Joseph. 

185fihEL — Zoologde  m^dicale.  Expos^  m^thodiqae  du  rdgne  arimal,  ba86  ear 
ranatomie,  rembryogenie  et  la  pal^ontologie;  compreoant  la  deecri))- 
tion  des  esp^ces  employees  en  m^decine,  de  celles  qui  sont  veni- 
meuses  et  ae  celles  qui  sont  parasites  de  Thomme  et  des  animaux, 
V.  1,  xiii+504  pp.,  figs.  1-97.    8*».    Paris.     [W>»,  W^] 

Giebel,  Christopher  Gottfried  Andreas. 

1874a. — Insecta  epizoa.  Die  auf  Saugethiere  und  Vogeln  schmarotzenden 
Insecten,  nach  Cbr.  L.  Nitzscn's  Nachlass.  xiv+SOS  pp.,  20  pis.  foL 
Leipzig.     [W*.] 

Gilletie,  Clarence  P. 

1889a. — Important  injurious  insects  <Bull.  5,  Iowa  Agric.  Exper.  Station,  Des 
Moines,  May,  pp.  161-186,  figs.  1-16.     [W.] 

1889b. — ^The  hog  louse  <Bull.  7,  Iowa  Agric.  Exper.  Station,  Des  Moines,  Nov., 
pp.,  286-289,  fig.  26.     [W.] 

1890a.— Idem.  [Abstract]  <Orange  Judd  Farmer,  Chicago,  v.  7  (3),  Jan.  18, 
p.  47,  figs.  a-d.     [\V.] 

1890b. — Cause  of  hog  lice  <Orange  Judd  Farmer,  Chicago,  v.  7  (4),  Jan.  25, 
p.  63.     [W*.] 

1890c. — Kerosene  emulsion  as  a  sheep  dip  and  as  a  destroyer  of  parasites  upon 
domestic  animals  <Bull.  11,  Iowa  Agric  Exper.  Station,  Des  Moines, 
Nov.,  pp.  495-498.  ^  [W.] 

1898.— The  hog  louse  [Abstract  of  Gillette,  1889  b]  <Quart.  Rep.  Kans.  State 
Bd.  Agric,  pp.  204-206,  4  figs.     8°.     Topeka.     [W.] 

1902a. — Insects  and  insecticides  <Bull.  71,  Col.  Agric.  Exper.  Station,  Fort  Col- 
lins, Apr.,  pp.  1-40,  figs.  1-27,  4  pis.     [W.] 

GOFF,  E.  S. 

1892. — Work  in  economic  entomology  <8  Ann.  Rep.  Wis.  Agric.  Exper.  Station, 
Madison,  pp.  162-175,  figs.  16-21.     [W.] 

GOUREAU,  Ch. 

1866. — Les  insectes  nuisibles  d  I'homme,  aux  animaux  et  k  T^onomie  domes- 
tiques.    258  pp.    8°.     Paris.     [WV] 

Griffith,  John  William;  and  Henfry,  Arthur. 

1883a. — The  micrographic  dictionary;  a  guide  to  the  examination  and  investi- 
gation of  the  structure  and  nature  of  microscopic  objects.  4.  ed., 
edited  by  J.  W.  Griflith,  assisted  by  M.  J.  Berkeley  and  T.  Rupert 
Jones,     xlvi-f  829  pp.,  812  figs.,  53  pis.,  53  1.     8°.     London.     [W".] 

Grube,  Adolph  Eduard. 

1854. — Einiges  iiber  die  Mundthcile  des  Saugenden  Insecten.  Resultate  aus 
Gerstfeldt's  [1853]  Abhandlung  iiber  diesen  G^:eiistand  <Arch.  f. 
Naturg.,  Beri.,  20.  J.,  v.  1,  pp.  242-246.     [MS.  dated  20.  Feb.]     [W.] 

GuENAiTX,  Georges. 

1904. — Entoraologie  et  parasitologic  agricoles.  Introduction  par  P.  R^niard. 
xii  f  588  pp.,  390  figs.  12°.  Paris.  (Encyclop^die  agricole,  G.  Wery. ) 
[W.] 

Gurlt,  E[rnst]  F[RIEDRIcn]. 

1842a. — Ueoer  die  auf  den  Haus-Siiugethieren  und  Haus- Vogeln  lebenden 
Schmarotzer-Insekten  und  Arachnideu  <Mag.  f.  d.  ges.  Thierh.,  Beri., 
v.  8  (4),  pp.  409-433,  pi.  4,  figs.  1-15.     [W".] 

1843b.— Idem  [continued]  <Ibidem,  v.  9  (1),  pp.  1-24, 1  pi.,  figs.  1-18.     [W-.] 

1857a. — Verzeichniss  der  Thiere  auf  welchen  Schmarotzer-Insekten  leben.  Mit 
Hinzufiigungen  von  Schilling  <Arch.  f.  Naturg.,  Beri.,  23.  J.,  v.  1, 
pp.  276-311.     [W-.] 

1878. — Neues  Verzeichniss  der  Thiere,  auf  welchen  Schmarotzer-Insecten  leben, 
mit  Hinzufiigungen  von  Schilling  <Arch.  f.  Naturg.,  Beri.,  44.  J.,  v.  1, 
pp.  162-210.     [W'.] 

Harz,  O. 

1890.--Para8iten  CEncycl.  d.  ges.  Thierh.  n.  Thierzucht  (Koch),  Wien  u. 
Leipz.,  V.  7,  pp.  485^89.     [W».] 
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HuRTREL  d'Arboval,  [Louis-Hbnri-Joskph]  . 

1875b. — Dictionnai;^  de  m^decine  et  de  chirurgie  etd' hygiene  v^t^rinaire.  Edi- 
tion enti^rement  refondue  et  augment^e  de  Fexpoe^  des  faits  nouveaux 
obeerv^  par  les  plus  c^l^bree  praticiens  franyais  et  Strangers  par 
A.  ZundeL    v.  2,  G-Pa,  971  pp.,  figs.  411-1115.    8^     [W.] 

Janbs,  T.  R. 

1877.— A  manual  on  the  hog.     lOO-f-iv  pp.,  figs.     8°.     Atlanta.     [W.] 

Jarvis,  G.  V.  S. 

1904a. — Report  on  pig  disease  in  the Um tali  District,  at  present  known  as  ^'por- 
cine malaria"  <Rhode8ian  Agric.  J.,  Salisbury,  v.  1  (6),  June,  pp. 
176-177.     [VV.] 
Kent,  D.  A. 

1893. — Sanitation  of  the  hog  yard.     FPaper  read  before  Am.  Poland-China  Record 
Ass.,  Jan.]  <8wine  Breeder's  J.,  Indianapolis,  v.  13  (6),  Mar.  15,  pp. 
89-90.     [W.] 
Kgkn,  E.  H. 

1894. — Kerosene  and  animal  parasites.  [Extract  of  letter  dated  Dec.  30,  1893] 
<Insect  Life,  Wash.  (1893-94),  v.  6  (3),  Feb.,  p.  270.     [W.] 

Kholodkovhky,  N. 

1903. — Zur  Morphologie  der  Pediculiden  <Zool.  Anz.,  Leipz.,  v.  27  (4),  8.  Dec., 
pp.  120-125,  figs.  1-6.     [W,  W",  W«.] 
Knob,  P.  (i. 

1903.— Dip  for  lice  <'Breeder*s  Gaz.,  Chicago  (1146),  v.  44  (20),  Nov.  11,  p.  828. 

fw.] 

Kocourbk,  J. 

1865a.— Khitze  der  Schweine.  {In  his  Mittheilungen  aus  der  Praxis)  <0e8terr. 
Vrtljschr.  f .  wissenach.  Veterinark. ,  Wien,  v.  23  ( 1 ) ,  pp.  32-33.     [ W».  ] 

Landois,  Leonard. 

(1864). — Untersuchungen  iU)erdieauf  dem  Menschen  schmarotzenden  Pedicu- 
liden <Zt8(;hr.  f.  wissensch.  Zool.,  I^eipz.,  v.  14  (1),  pp.  1-26. 

(1865).— Idem  [continued]  <Ibidem,  v.  15  (1),  pp.  32-55. 

1865.— Idem  [continued]  <ribidem,  v.  16  (4),  pp.  494-503,  pi.  38,  figs.  1-5. 
[Published  25.  Oct.  ]     [  W-.  ] 

1865. — Recherches  sur  Tanatomie  du  Phthirus  ingtnnalis  Re<li  (Pediculwi  pubis 
Linn^).  [Review  of  Landois,  1864]  <J.  d'anat.  et  de  phys.,  Par.,  v.  2, 
pp.  334-336.     [W\] 

DB  Lansbsan,  J.  L. 

1882.— Manuel  d'histoire  naturelle  m^dicale.  pt.  3,  782  pp.,  523  figs.  12°. 
Paris.     [W.] 

Latreillb,  Pierrb  Andr^. 

1810. — Considerations  g^n^rales  sur  I'ordre  naturel  des  animaux  composant  les 
classes  des  crustaces,  des  araohnides,  et  des  insects:  avei^  un  tableau 
m^thodique  de  leurs  genres  dispose  en  families.    444  pp.     8°.     Paris. 
[W.] 
Law,  James. 

1877. — ^The  farmer's  veterinary  adviser;  a  guide  to  the  prevention  and  treatment 
of  disease  in  domestic  animals,     v  pp.,  1  1.,  426  pp.,  72  figs.     12° 
Ithaca,  N.  Y.     [W*.] 

1903. — Text-book  of  veterinary  medicine,  v.  5.  Parasites,  parasitisms,  etc. 
532  pp.    8°.     Ithaca,  N.  Y.     [W.] 

Leach,  William  Elford. 

1817. — The  zoological  miscellany;  being  descriptions  of  new  or  interesting  ani- 
mals.    V.  3,  vi  ^151  pp.,  pis.  121-149.    8°.     London.     [W,  W'«.] 
Lewis,  L.  L. 

1902. — Common  parasites  of  domestic  animals  <rBull.  53,  Okla.  Agric.  Exper. 
Station,  Stillwater,  June,  pp.  1-24,  figs.  1-11.     [\V.] 

LiNNiEUS,  CaROLINUS. 

1758.— Systema  naturae  per  regna  tria  natune,  secundum  classes,  ordines,  genera, 
species,  cum  characteribus,  differentiis,  synonymis,  locis.  10.  ed.,  v.  1. 
2  p.  1.,  824-f-iii  pp.     8°.     Holmite.     [W«.] 
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LiKN^us,  Carolinus — Continued. 

1789.— Entomologia,  faunae  euecia  descriptionibus  aucta;  D.  D.  Scapoli,  Fabricii, 
Schrank,  etc.,  speciebus  vel  in  systemate  non  enameratie,  vel  nuperrime 
detectis,  vel  speciebus  ^lise  australis  locupletata,  genemm  specie- 
rumque  rariorum  iconibus  omata.  v.  4,  ccxiii-f  556  pp.,  table  11,  pi.  11. 
8°.    Lugduni.     [W.] 

LiNTNER,  J.  A. 

1883. — First  annual  report  on  the  injurious  insects  of  the  State  of  New  York. 
Made  to  the  State  k^gislature  pursuant  to  chapter  377  of  the  laws  of 
1881.     xii-T  381  pp.,  1  1.,  84  figs.    8°.     Albany.     [W.] 

LuDwio,  Herbert. 

1 886.  — Dr.  Johannes  Leunin  Synopsis  der  Th ierkunde.  Ein  Handbuch  fur  hohere 
Lehranstalten  und  fiir  alle  welche  sich  wissenschaftlich  mit  der  Natar- 
ceschichte  der  Thiere  beschiiftigen  wollen.  Dritte  giinzlich  umgear- 
beitete,  mit  vielen  Hundert  Holzschnitten  vermehrte  Aufl.  v.  2, 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
Washington^  D.  (7.,  February  17^  1905. 
Sir:  I  have  the  honor  to  transmit  the  accompanying  report  upon 
"The  Milk  Supply  of  Twenty-nine  Southern  Cities."    This  report 
was  compiled  by  Prof.  C.  F.  Doane,  M.  S.,  professor  of  dairy  hus- 
bandry and  bacteriologj'  in  the  Maryland  Agricultural  College,  while 
acting  as  special  agent  for  the  Bureau  of  Animal  Industry,  under  the 
direction  of  Maj.  Henry  E.  Alvord,  late  chief  of  the  Dairy  Division. 
It  was  found  in  the  preparation  of  Bulletin  No.  46,  Bureau  of 
Animal  Industry,  "  The  Milk  Supply  of  200  Cities  and  Towns,"  that 
the  Southern  cities  had  some  peculiar  problems  and  conditions.     This 
led  to  the  investigation  as  presented  in  this  report,  which  adds  much 
valuable  information  to  the  present  knowledge  of  the  subject  of  milk 
supply  in  American  cities.    I  therefore  recommend  that  this  manu- 
script be  published  as  Bulletin  No.  70  of  the  series  of  this  Bureau. 
Respectfully, 

D.  E.  Salmon, 
Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary. 

Dy-€0. 
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STATISTICS  OF  MILK  SUP 


state  and  city  or  town. 


Alabama: 

Birmingham  . 

Mobile 

Montffomery  . 
Florida: 

JackBonyiUe . . 

Penaacola 

Qeorgia: 

Atlanta 

Angusta 

Maoon 

Savannah 

Looiaiana: 

Baton  Rouge.. 

New  Orleans.. 
Miarimippi: 

MeHdian 

Natchez 

Vicksbnrg  .... 
North  Carolina: 

Oreemiboro . . . 

Raleigh 

Wilmington  .. 
South  Carolina: 

CTharleston 

C/olumbia 

Spartanburg.. 
Tennefmee: 

Chattanooga.. 

Knozville 

Memphlfl 

Virginia: 

Danville 

Lynchburg... 

Norfolk 

Portamouth... 

Richmond 


Newport  New8. 


Pqpnlation 
inlW 


11900. 


Daily  con- 

sumption 

In  addition 

to  family 


88,415 

ao,8i« 

28. 429 
17,747 

ae.8R 

89,441 
23,272 
54,244 

11,209 
287.104 

14,050 
12,200 
14,884 

10,086 
18,  (MS 
20,976 

66,807 
21,106 
11,866 

80,154 
88,687 
102,360 

16,620 
18,691 
46,664 
17,427 
&5,060 
19,686 


QaUonM. 
800 
400 
600 

600 
400 

fi,«6B 
600 
600 


Number! 

of  OOW8 

kept  in 
city. 


600 


aso 


Few. 


600 


150 
12,970 

260 

800| 
860  I 

200  ' 

160 

200 

800 
260 


a6,728 


326 
800 

400 

760 


2,000 
1,000 
K,600 

860 
400 

2,000 

5,000 


Many. 


200 


500 


RetaU 
price 

quart. 


CenU. 
6-10 
8-10 
6i 

8-10 
10 

7^ 
(^10 
(^8 

7-8* 

«i-8j 
7*-10 

•  7* 
8-10 
8-10 


7-8 
10 

»-10 

7-10 

6 

<^8 
6i-10 

8^10 
fr-8 

8-10 

fr-8 


Retail 
price 


CenU. 
20-85 
2S^« 
1^20 

25-80 


20 

20-80 


65 

25 
20-25 

25 
25 

25-80 

17-20 
20-25 


24 
24 
20 

16-20 
20-25 
11-20 

204M 

161-25 

2(H» 


Price 

l^paid 
to  pro- 
ducers. 


CenU. 
20 
204BBI 


10-16 


16 


15 


11-15 


15-17 


a  Not  including  18  herds  Just  outside  the  pariah  of  New  Orleans. 
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Cream. 

Ice  cream 
per  gallon. 

$1.50 
1.50-2.00 
1.25-1.50 

1.60 
2.00+ 

1.20-3.20 

l.SO 

1.25-2.00 

Amount  of  milk 
cooled   before 
selUng. 

Longest 
shipped. 

Mihsa. 
25 

Page 

1 

Percent 
fat. 

Price 

per 

quart. 

Butter- 
milk per 
gallon. 

Amount  of  milk 
dold  in  bottles. 

on 
which 
state- 
ment 

is 
found. 

25 

Cents. 

40 

40-50 

40 

CenU. 

10 

20-25 

10-15 

Nearly  all 

do 

All 

33 

Nearly  all 

34 

25 

Small  part 

Part    . 

Htnall  i>art 

31 
32 

Part   .     .. 

25 

25 
25 
25 

40-^ 

40 
40 
40 

25 

Very  little 

12* 
12-16 

Nearly  all 

do 

Large  part 

None 

35 

28 
30 

Part 

Neaily  all    .          '-- 

80 

Some 

Some 

Almost  none 

. 

29 
38 

40 
30^40 

30-tO 

40 

30-40 

25 

25-40 

60 

25 
50 

1 

None 

1.50-2.00 

1.60 
1.26-3.00 

Small  part 

Part 

Small  part              '            40 

36 

Small  part 

36 

Almost  none 

35 
34 

25 
25 
21 

26 
27 
27 



1.00 

1.00-2.00 

l.SO 

1.00-2.00 

1.60 

1.50-2.60 

1.25 

10 
10 
20 

Nearly  all 

Small  part 

All 

Nearly  all 

20-30 
35 

18 
30 

Some 

Part 

Small  part 1 

20 
10 

Part 

-- I 

20 

25 
30 
25 

40 

I 
Part 

60 

20 

40 

1.00-1.25 
80-1.00 

Small  part 

Part 

Part   

40 

30 
20 

10 

.  ..do 

38 

10-20 

Half 

do            .    .. 

23 

1.00 

1.00-4.00 

1.25 

Nearly  all 

Half 

None    

23 

20 

Some     - 

21 

25 

30 

Cooled  at  depot . . . 
Part 

15 

20 

22 

' 
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THE  MILK  SUPPLY  OF  SOUTHERN  CITIES. 

By  C.  F.  DoANE,  M.  S., 
Special  Agent  of  the  Dairy  Diviaiany  Bureau  of  Animal  Industry, 

THE   DAIRY   SITUATION    IN   THE   SOUTH. 

The  observations  reported  herein  were  made  in  order  to  obtain 
information  concerning  various  conditions  affecting  the  milk  supply 
of  representative  Southern  cities. 

The  lack  of  knowledge  concerning  the  milk  supply  of  Southern 
cities,  compared  with  cities  of  the  same  size  and  importance  in  North- 
ern States,  is  very  likely  due  to  two  causes.  In  the  first  place,  the 
dairy  industry  in  the  South  has  not  in  any  of  its  branches  attained 
the  importance  that  it  has  in  the  North  and  West,  and  therefore  has 
not  invited  the  same  amount  of  attention  that  it  has  in  the  North. 
Again,  a  large  amount  of  the  information  on  dairy  subjects  in  the 
North  has  l)een  disseminated  by  the  agricultural  press,  and  this  has 
naturally  aroused  interest  in  the  industry;  but  the  South  does  not 
have  many  agricultural  papers,  and  is  therefore  deprived  to  a  large 
extent  of  this  excellent  method  of  promoting  dairy  knowledge. 

As  might  be  expected,  there  is  a  wide  difference  in  the  way  dairying 
is  conducted  in  the  South  as  compared  with  the  North.  The  climate 
and  the  differing  systems  of  agriculture  are  very  likely  the  cause  of 
ihis.  The  Southern  farmer  cultivates  large  areas  with  much  hired 
help.  The  Northern  farmer  cultivates  small  farms  and,  with  the  help 
of  his  family,  does  the  greater  part  of  the  manual  labor.  These 
small  farms  have  naturally  led  to  intensive  farming  in  the  North,  and 
in  consequence  the  live-stock  industry,  including  dairying,  has  been 
pushed  to  a  prominent  place.  The  character  of  the  soil  of  the  North, 
the  short  growing  season,  and  the  small  farms  have  together  served 
to  make  stock  raising  one  of  the  most  profitable  of  occupations,  and  it 
has  become  one  of  the  best-known  branches  of  agriculture  in  that  part 
of  the  country.  In  the  South,  however,  dairying  is  not  especially  re- 
garded as  a  branch  of  agriculture.  It  is  seldom  carried  on  there  in 
connection  with  other  farming  operations.  In  fact,  in  very  few  cases 
is  any  attempt  made  to  raise  all  or  even  a  small  part  of  the  feed  con- 

9 
214a^— No.  70—05  M 2 


Digitized  by 


Google 


10  BUREAU  OF  ANIMAL  INDUSTRY. 

sumed  by  the  cows.  This  condition  has  led  to  the  keeping  of  cows  in 
or  near  the  cities  on  very  small  areas  of  land;  and  even  where  the 
herds  are  kept  a  few  miles  out  from  the  cities,  where  an  abundance  of 
cheap  land  is  available,  the  same  general  plan  is  followed  of  keeping 
cows  in  a  small  area,  where  no  pasture  is  provided  and  feeding  is  ex- 
clusively on  commercial  foodstuffs.  This  practice  is  not  calculated  to 
result  in  the  greatest  profits.  In  fact,  profitable  dairying  in  any  sec- 
tion depends  upon  the  production  on  the  farm  of  the  feed  consumed 
by  the  dairy  herd.  The  Southern  dairyman,  as  a  rule,  buys  all  his 
feed.  This  consists  mostly  of  cotton-seed  products,  which  are  of 
doubtful  value  when  fed  in  great  quantities  to  the  exclusion  of  other 
food  products.  Cotton-seed  products  are,  of  course,  cheaper  in  the 
South  than  in  any  other  portion  of  the  country ;  and,  in  a  few  locali- 
ties, where  abnormally  low  prices  have  prevailed  for  the  hulls,  they 
evidently  make  as  cheap  a  ration  as  could  be  purchased  in  any  locality, 
not  excluding  the  Middle  West,  where  forage  crops  sell  at  a  low  figure. 
Many  dairymen,  however,  give  otlier  feeds  than  cotton-seed  hulls,  and 
their  cost  becomes  very  high,  for  the  South  does  not  raise  all  of  the 
forage  needed,  and  consequently  Northern  feeds  must  be  obtained.  It 
is  difficult  to  understand  why  the  dairymen  do  not  raise  their  feed. 
The  system  of  dairying  that  is  carried  on  in  the  North,  if  adopted, 
could  not  fail  to  be  more  profitable  to  the  producer  and  more  health- 
ful for  the  consumer.  The  amount  of  forage  that  can  be  raised  on  an 
acre  of  land  in  most  of  the  Southern  States  is  beyond  the  conception  of 
the  Northern  farmer.  The  growing  season  is  almost  twice  as  long  as 
in  the  North,  and,  moreover,  the  soil  under  proper  condition  of  tillage, 
where  fertilizer  is  applied,  responds  wonderfully.  The  land  itself 
is  cheap  and  usually  easily  tilled,  and  forage  crops  of  almost  all  kinds 
can  be  produced  cheaper  than  in  the  North.  Nothwithstandiug  these 
facts  the  dairymen  of  the  South  pay  to  the  Northern  producer  a  profit 
plus  the  cost  of  shipping  such  bulky  freight  a  long  distance.  In  other 
words,  the  Southern  dairyman  is  wasting  his  fertilizer  and  the  natu- 
ral advantages  of  soil  and  climate.  Moreover,  the  cattle  would  bf» 
healthier  if  they  could  have  pasture  or  plenty  of  green  feed,  thoy 
would  produce  more  milk,  and  the  entire  industry  would  be  placed  on 
a  more  satisfactory  basis  for  producer  and  consumer. 

CONSUMPTION   OF   MILK    IN    SOUTHERN    CITIES. 

Comparatively  little  milk  is  consumed  in  most  Southern  cities.  The 
amount  per  capita  in  Richmond  is  not  quite  one-half  pint,  which  is 
about  as  high  an  average  as  in  any  Southern  city,  while  at  Pensacola 
it  is  as  low  as  one-fifth  pint,  and  in  Mobile  less  than  one-tenth  pint. 
These  are  the  only  cities  where  anything  like  approximate  figures  of 
the  amount  of  milk  consumed  could  be  secured.    In  Richmond  a  very 
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careful  and  businesslike  dairyman  had  collected  the  figures  of  the 
total  milk  sold.  In  Mobile  and  Pensacola  the  amount  of  the  business 
was  so  small  that  it  was  not  difficult  to  secure  satisfactory  figures. 
Itichmond  did  not  have  enough  family  cows  to  influence  the  average 
figures  greatly,  while  in  Pensacola  no  family  cows  were  kept,  and  in 
Mobile  not  a  large  number. 

What  is  true  of  the  consumption  of  milk  is  even  more  true  of  the 
consumption  of  cream.  One  of  the  most  notable  features  in  the  sale 
of  milk  products  is  the  exceedingly  light  sale  of  cream.  It  can  be 
said  that  practically  no  cream  is  sold  in  the  South  for  use  as  it  is  used 
in  other  parts  of  the  country.  To  buy  cream  for  use  in  coffee  or  with 
fruit  is  unheard  of.  The  greater  part  of  the  cream  sold  carries  a  high 
percentage  of  fat  and  is  used  for  whipping.  The  remainder  is  used 
for  making  ice  cream. 

To  account  for  the  small  quantities  of  milk  and  the  smaller  quan- 
tities of  cream  consumed  is  a  most  difficult  undertaking.  It  may 
be  that  the  people  do  not  use  these  products  because  they  are  unable  to 
secure  them,  which  would  seem  to  be  the  case  in  some  of  the  cities 
considered.  On  the  other  hand,  they  refrain  from  buying  in  some 
instances  when  the  dairymen  have  enough  and  to  spare,  this  being 
evidently  the  case  in  Charleston  and  a  few  smaller  places.  This 
lack  of  desire  to  buy  may  be  because  the  people  do  not  like  milk  to 
the  extent  that  they  do  in  the  North,  or  are  suspicious  of  the  kind  of 
milk  sold.  Most  of  the  physicians,  especially  the  younger  men,  recog- 
nize that  the  milk  offered  for  sale  is  not  of  good  quality  and,  as  a 
consequence,  few  invalids  receive  milk,  and  a  surprisingly  large  pro- 
portion of  the  infants  are  fed  on  condensed  milk.  So  universal  is  the 
j)ractice  of  feeding  condensed  milk  that  many  physicians  expressed 
surprise  when  told  that  fresh  milk  was  much  preferred  for  infant 
food  in  other  parts  of  the  country,  and  that  the  use  of  condensed 
milk  for  this  purpose  was  very  exceptional  and  w^as  usually  severely 
criticised. 

Were  the  people  able  to  get  a  high  grade  of  milk  in  quantities 
desired  throughout  the  year  it  is  very  likely  that  the  consumption 
would  gradually  increase.  This  would  be  especially  true  at  Pensa- 
cola, where  the  supply  is  short  of  the  demand.  It  is  true  that  in  most 
cities  dairymen  find  little  trouble  in  disposing  of  all  the  milk  pro- 
duced during  the  greater  part  of  the  year.  For  at  least  half  of  the 
year  there  appears  to  be  a  distinct  shortage  in  the  supply.  On  the 
other  hand,  in  the  spring  there  is  a  surplus.  Milk  producers  in  the 
South,  as  elsewhere,  seem  generally  to  think  that  the  spring  of  the  year 
i?  the  only  time  when  a  cow  should  come  fresh.  As  a  consequence  the 
most  milk  is  produced  during  the  spring  and  summer,  when  the  best 
customers  are  away  from  the  cities,  whereas  when  the  greatest  quantity 
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of  milk  could  be  sold  the  cows  are  not  producing  sufficient  to  supply 
the  demand.  There  can  be  no  doubt  that  these  periods  of  short  sup- 
ply decrease  the  amount  of  milk  consumed,  even  in  periods  of  plenty, 
for  the  people  get  into  the  habit  of  doing  without  milk.  For  instance, 
at  Spartanburg,  a  city  of  over  11,000  inhabitants,  there  was  but  one 
dairy  and  that  of  only  25  cows,  and  the  owner  had  a  hard  time  dispos- 
ing of  all  his  product,  although  it  is  evident  that  he  was  selling  good 
milk.  In  fact,  this  city  once  had  three  dairies,  but  two  were  closed 
out  because  they  could  not  get  enough  business  to  pay.  There  are 
cities  where  all  the  milk  is  produced  that  can  be  disposed  of,  as  in 
Charleston,  where  dairymen,  who  are  doing  a  good  business  and  hand- 
ling a  good  grade  of  milk,  stated  that  no  more  milk  could  be  sold  in 
the  city  than  is  now  being  consumed.  This  is  also  true  of  many  of 
the  smaller  cities. 

It  is  a  matter  of  some  speculation  as  to  the  future  course  of  the 
dairy  industry  in  Southern  cities.  Some  of  the  leading  citizens 
always  said  on  inquiry  that  there  was  a  good  opening  for  a  first-class 
dairy.  While  there  may  be  some  question  as  to  the  reason  for  the 
small  consumption  of  milk,  there  can  be  none  concerning  the  even 
lighter  use  of  cream.  The  light  cream  trade  is  indicated  by  the  fact 
that  housekeepers  can  not  secure  as  much  as  they  would  use.  More- 
over, the  shortage  has  tended  to  very  high  prices,  comparatively, 
as  40  cents  a  quart  retail  appears  to  be  the  usual  price.  In  fact, 
cream  is  a  decided  luxury.  A  considerable  quantity  of  cream  is 
shipped  south  from  Tennessee  and  the  mountain  district  of  North 
Carolina.  Little  cnuim  is  used  in  making  ice  cream,  and  that,  with 
few  exceptions,  is  sliipped  from  considerable  distances. 

Ice  cream  and  buttermilk  are  two  dairy  products  in  which  a  very 
heavy  business  is  done  in  the  South,  except  in  the  Mississippi  Valley 
States.  This  is  very  likely  due  to  climatic  conditions,  as  hot  weather, 
of  course,  is  always  conducive  to  a  brisk  trade  with  ice  cream,  and 
the  human  system  craves  the  acid  of  the  buttermilk  under  the  same 
conditions.  The  ice  cream,  as  a  rule,  is  not  of  the  best  quality, 
because  the  necessary  cream,  as  heretofore  stated,  can  not  be  obtained 
for  making  it,  and  to  use  imported  cream  would  be  too  costly. 
Most  of  the  ice  cream  is  made  from  whole  milk,  but  condensed  milk 
and  cream  are  not  uncommon  in  its  manufacture.  In  some  cities 
enormous  quantities  are  made  from  whole  milk  and  sell  at  $1.50  to 
$•2  per  gallon,  whereas  ice  cream  makers  in  the  North  make  a  good 
profit  in  wholesale  cream  with  10  to  15  per  cent  of  fat  at  $1  per  gallon. 
In  a  number  of  cities  where  there  is  a  particular!}'  small  milk  trade 
imported  cream  or  condensed  milk  is  used  exclusively  in  the  manu- 
facture of  ice  cream.  With  these  facts  and  comparative  figures  be- 
fore us,  it  is  easy  to  realize  the  demand  for  this  article  in  the  South. 
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It  is  likely  that  as  much  so-called  buttermilk  is  consumed  in  the 
South  as  whole  sweet  milk.  A  person  unacquainted  with  the  true 
condition  could  hardly  realize  the  great  demand  for  this  product.* 
The  writer  sat  in  the  office  of  a  city  dairy  in  one  of  the  smaller  cities 
of  North  Carolina  and  watched  a  steady  stream  of  customers  filing  in, 
and  nine  out  of  every  ten  came  with  the  purpose  of  getting  buttermilk, 
though  the  proprietor  said  that  it  had  been  understood  that  no  butter- 
milk would  be  available  for  a  number  of  days.  The  price  charged 
for  this  buttermilk  is  seldom  below  12  cents  a  gallon  retail,  and  it  is 
usually  20  cents  a  gallon.  It  may  well  be  asked  how  so  much  butter- 
milk is  to  be  secured  when  so  little  butter  is  made.  The  answer  is, 
that  practically  all  of  this  buttermilk  is  simply  skimmilk  allowed  to 
sour  and  then  churned  for  a  few  minutes.  Sometimes  customers 
demand  a  few  granules  of  butter  as  an  evidence  of  good  faith,  and 
this  is  met  by  churning  a  very  small  portion  of  cream  in  a  glass  jar, 
allowing  the  butter  granules  to  come  very  fine,  and  putting  this 
butter  into  the  churned  milk.  The  deception  seems  to  answer  all 
requirements.  Buttermilk  from  churned  cream  is  simply  the  sour 
milk  from  which  the  fat  has  been  removed.  The  fact  that  it  was 
allowed  to  sour  before  removing  the  fat  influences  the  character  or 
the  quality  of  the  buttermilk  not  a  bit.  As  buttermilk  is  such  a  desir- 
able article  of  food  in  the  South,  the  practice  of  churning  sour  skim- 
milk should  be  encouraged  rather  than  discouraged.  There  may  be 
some  doubt  as  to  the  propriety  of  calling  the  product  buttermilk, 
but  to  all  intents  and  purposes  it  is  buttermilk. 

It  has  already  been  noted  that  the  heavy  buttermilk  trade  and  ice 
cream  trade  in  a  measure  decreases  in  the  cities  in  the  Mississippi 
Valley.  There  seems  to  be  no  explanation  of  this,  as  the  climate  and 
other  conditions  are  the  same,  so  far  as  observed.  Tastes  and  prac- 
tices are  sometimes  sectional,  but  this  is  hardly  a  satisfactory  explana- 
tion of  the  existing  condition. 

HOW   THE   MILK   IS   HANDLED. 

Very  little  milk  is  shipped  for  any  distance  to  Southern  cities,  as 
has  been  mentioned.  The  greater  part  of  it  is  produced  in  the  imme- 
diate neighborhoods  of  the  cities — so  close  that  the  railroads  are  sel- 
dom used  in  transporting  it — and  much  of  it  is  produced  by  herds 
kept  within  the  limits  of  the  cities.  The  fact  that  no  milk  is  shipped 
for  a  distance  does  away  with  the  very  important  problem  of  the 
handling  of  the  milk  by  railways,  but,  as  we  shall  see,  it  has  led 
unnecessarily  to  a  considerable  evil.  Milk  is  retailed  usually  directly 
from  the  farm.  This  may  or  may  not  be  an  advantage.  Milk  that  is 
delivered  by  the  producer  ought  to  reach  the  consumer  sooner  after 
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milking  than  if  it  had  to  go  through  other  hands;  but  the  city  dairies 
which  buy  from  the  producer  and  sell  to  the  consumer,  when  rightly 
conducted,  put  the  milk  through  a  process  that  often  improves  its 
keeping  qualities.  As  there  are  few  city  dairies,  the  selling  of  milk 
to  small  consumers  by  grocery  stores  is  very  limited,  and  the  cities 
are  to  l)e  congratulated  on  escaping  this  evil,  which  is  the  greatest 
curse  of  the  milk  business  in  large  cities  of  other  sections. 

The  general  plan  of  the  milk  business  is  about  as  follows:  The  cows 
are  milked  very  early  in  the  morning  and  afternoon,  so  as  to  get  the 
morning  milk  delivered  in  time  for  breakfast.  The  milk  may  or  may 
not  be  strained.  In  some  instances  it  is  run  over  a  cooler  of  the  trun- 
cated cone  style.  From  observation,  this  cooling  was  so  inefficient  as 
to  be  useless  in  most  instances.  This  warm  milk  is  then  bottled  or 
put  in  cans  having  no  device  for  protecting  the  afternoon  delivery 
from  the  fierce  heat,  and  is  thus  carried  to  the  consumer.  The  con- 
sumer has  very  little  knowledge  of  how  to  care  for  the  milk.  Usually 
this  matter  is  left  to  a  servant,  and  no  attempt  is  made  to  keep  it  in  a 
cool  place.  Most  Southern  households  are  liberal  users  of  ice.  The 
kitchen  refrigerator  is  common,  but  it  is  not  utilized  for  keeping 
the  milk.  Here  is  where  the  city  dairy  or  depot  might  l)e  an  influ- 
ence for  good,  as  the  milk  would  be  reduced  to  an  ice  temperature 
and  would  have  its  period  of  usefulness  lengthened  by  several  hours. 
It  would  thus  reach  the  consumer  in  better  condition,  even  if  it  were 
several  hours  older,  than  that  delivered  by  the  producer. 

A  numl)er  of  cities  are  discussing  the  idea  of  pasteurizing  the 
milk  supply,  and  two  that  were  visited  had  plants  for  this  purpose. 

Practically  all  of  the  milk  sold  to  the  city  consumers  is  delivered 
from  wagons.  Very  little  hand  trade  or  push-cart  trade  is  done, 
Charleston  being  the  exception  to  this  general  statement.  The 
wagons  are,  of  course,  of  almost  every  description  and  condition, 
although  there  is  a  particular  style  that  is  in  general  use.  Some 
milk  for  hotel  use  was  brought  from  a  distance  in  heavy  farm  carts, 
and  small  producers  generally  used  a  covered  spring  wagon.  Con- 
sidering the  fact  that  there  is  no  strenuous  competition  and  no  regu- 
lations, the  wagons,  on  the  whole,  were  quite  good  and  kept  in  good 
condition. 

MILK   AND   DAIRY   INSPECTION. 

A  number  of  cities  that  were  visited  regulated  the  milk  supply 
to  some  extent.  The  regulations  were  copied  largely  from  those  of 
Northern  cities.  This  inspection  service  has  not  been  in  force  more 
than  a  few  years  in  any  of  these  cities,  but  the  idea  is  being  adopted 
by  others  very  rapidly.  The  regulations  affecting  milk  in  some  of 
these  cities  are  very  simple,  and  it  appears  that  their  simplicity  gives 
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strength.  The  principal  points  of  any  good  milk  regulations  can  be 
covered  in  a  few  words:  The  milk  must  have  a  certain  content  of 
butter  fat;  no  foreign  substances  may  be  added  to  the  milk;  stables 
and  yards  must  be  in  a  prescribed  condition ;  cattle  shall  be  in  a  cer- 
tain condition  of  health — even  tuberculin  tested.  These  are  given  in 
the  order  of  their  importance  as  generally  considered  by  city  health 
authorities.  Certain  details  are  sometimes  added  for  the  purpose  of 
facilitating  the  enforcement  of  these  points  or  to  make  it  more  diffi- 
cult for  dealers  to  evade  the  law ;  but  where  this  is  carried  too  far 
more  harm  than  good  is  done,  and  there  is  always  a  tendency  in  such 
instances  to  get  so  many  regulations  that  none  of  them  will  be  fully 
enforced. 

As  a  rule,  the  ordinances  relating  to  the  milk  supply  of  the  cities 
visited  are  few  and  simple,  but  comprehensive.  Moreover,  it  is  very 
doubtful  if  there  is  any  other  section  of  the  country  where  regulations 
in  regard  to  milk  are  more  consistently  and  rigidly  enforced.  This 
is  done  in  the  face  of  the  fact  that  it  is  doubtful  if  a  verj'  few  years 
ago  one-fourth  of  the  milk  consumed  in  these  cities  was  an  honest 
product  in  every  particular.  The  records  of  analysis  made  by  city 
health  officials  before  the  adoption  of  milk  regulations  show  a  pretty 
bad  state  of  affairs.  Skimming,  watering,  and  preserving  were  gen- 
erally practiced.  This  mformation  was  gained  by  periodical  visits 
to  premises  and  by  talks  to  sellers  who  gave  all  the  evidence  required 
of  the  efficiency  of  the  inspection  service,  and  in  no  instance  was  the 
word  of  officers  in  charge  accepted  as  to  what  had  been  accomplished. 
Retailers,  without  exception,  bitterly  condemned  the  activity  of  the 
officials. 

How  the  inspection  has  been  made  so  effective  may  need  explana- 
tion. As  has  been  said,  the  regulations  are  simple  and  the  work  is 
new.  As  a  rule,  young  men  from  agricultural  or  medical  schools, 
with  the  new  ideas  in  regard  to  the  qualities  of  good  milk,  have  been 
placed  in  charge  of  the  work.  A  sufficient  number  of  assistants  is 
provided,  and  samples  are  taken  often  from  every  wagon.  The  per- 
centage of  fat  required  in  the  milk  varies  with  different  cities  from 
»^  to  3.5  per  cent.  In  one  case  only  was  there  any  statement  by  in- 
spectors that  this  was  higher  than  the  producers  could  meet.  This 
was  at  Jacksonville,  Fla.  As  a  rule,  milk  produced  in  the  South  is 
comparatively  rich  in  fat.  The  inspectors  at  Memphis,  Tenn.,  where 
samples  were  taken  periodically  at  the  barns,  w^ere  of  the  opinion 
that  a  standard  above  4  per  cent  could  be  enforced  and  no  herd  dis- 
qualified. The  results  obtained  from  some  of  these  samples  showed  a 
very  high  percentage  of  butter  fat  for  an  entire  herd.  These  high 
tests  are  very  likely  due  to  the  fact  that  the  Jersey  blood  predom- 
inates to  a  large  extent  in  the  South.     At  Jacksonville,  however, 
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there  is  very  little  Jersey  blood,  the  native  stock  making  up  most  of 
the  dairy  herds.  How  the  milk  from  these  cows  tests  is  not  known 
to  the  writer,  but  it  appeared  from  a  few  observations  as  if  the  low 
fat  test  of  the  milk  sold  in  that  city  was  very  likely  due  to  skimming 
or  the  addition  of  water. 

It  is  doubtful  if  any  appreciable  quantity  of  milk  that  is  sold  in 
cities  having  inspection  contains  preservatives;  on  the  other  hand,  it 
is  doubtful  if  any  city  without  inspection  receives  any  great  quantity 
of  milk  free  from  preservatives.  The  climate  and  the  methods  of 
handling  milk  give  the  producer  an  excuse,  in  his  opinion,  for  using 
preservatives,  and  large  quantities  are  undoubtedly  used. 

ITie*  inspection  of  stables  is  usually  very  strict,  and  it  is  very  likely 
that  the  condition  of  the  country-kept  dairies  around  many  of  the 
cities  is  generally  better  than  that  of  any  city  north  of  Washington, 
D.  C.  The  frequent  visits  of  the  inspectors  have  had  this  effect- 
Stables  whitewashed,  well  ventilated,  free  from  dust  and  cobwebs, 
and  with  floors  thoroughly  cleaned  are  always  to  be  found  in  the 
dairies  supplying  some  cities. 

A  considerable  number  of  Southern  cities  require  an  annual  tuber- 
culin test,  but  every  city  enforcing  this  requirement  reports  an  unusu- 
ally low  percentage  of  reacting,  or  infected,  cows.  For  instance,  at 
Birmingham,  Ala.,  and  Norfolk,  Va.,  less  than  1  per  cent  was  reported 
to  have  reacted.  Birmingham  is  in  an  exceedingly  healthy  location, 
and  the  almost  constant  outdoor  exercise  of  cattle  in  the  Southern 
climate  would  tend  toward  a  low  percentage  of  tuberculous  cattle; 
but  Norfolk  can  not  advance  this  argument.  A  great  part  of  the 
Norfolk  dairy  cows  are  shipped  from  Baltimore.  The  dairy  herds 
of  Maryland  have  a  high  percentage  of  tuberculosis,  and  it  is  entirely 
improbable  that  none  but  healthy  cows  were  shipped  to  Norfolk.  In 
fact,  the  reports  from  all  the  cities  showed  such  a  low  percentage  as 
to  bring  the  efficiency  of  the  testing  seriously  into  question  by  all 
scientists  acquainted  with  the  subject. 

PECULIAR  COAST  CONDITIONS. 

The  seacoast  cities  present  peculiarities  and  conditions  not  found 
in  the  dairy  industry  in  any  other  part  of  the  country.  A  number  of 
the  largest  cities  of  the  South  are  situated  on  the  seacoast,  and  any 
problem  peculiar  to  them  is  interesting.  Most  of  these  cities  are  built 
upon  what  was  once  the  beach  sand  of  the  receding  ocean.  In  many 
places  th(»se  sandy  coast  plains  stretch  back  for  many  miles  from  the 
ocean.  They  are  covered  bv  pine  forests,  but  it  seems  that  in  many 
instances  the  forest  growth  has  added  very  little  to  the  fertility  of 
the  san(h'  soil;  especially  does  this  seem  to  be  the  case  where  the 
sand  reaches  to  any  depth.     In  such  land,  which  makes  up  a  large 
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area,  the  addition  of  manure  or  fertilizer  is  only  of  teinporaiy  l>ene- 
fit,  as  it  very  quickly  leaches  out  of  the  surface  layer  and  away  from 
the  roots  of  the  growing  plants.  The  rains  are  exce&sive  at  certain 
seasons  of  the  year  and  aid  in  this  leaching  process.  Occasionally  a 
subsoil  of  clay  is  found  at  a  few  inches  to  2  feet  below  the  surface. 
Even  with  the  clay  subsoil  it  seems  impossible  to  grow  crops  that  are 
ij:rown  farther  inland,  but  this  is  a  cpndition  that  may  be  due,  to  some 
extent,  to  the  lack  of  knowledge  on  the  part  of  the  farmers. 

This  naturally  creates  a  problem  of  obtaining  a  cheap  and  satis- 
factory food  supply  for  producing  good  milk.  Under  present  con- 
ditions a  large  part  of  the  rough  feed  is  hay,  shipped  from  the  North 
and  sold  at  a  very  high  price. 

Another  problem  is  the  effect  of  the  hot,  humid  climate  on  the 
productive  capacity  of  the  cows.  It  was  asserted  by  dairymen  who 
were  apparently  capable  of  judging  that  cows  brought  from  the 
interior  to  the  coast  shrank  very  materially  in  their  milk  yield  after 
the  first  year.  In  a  couple  of  instances  the  writer  went  over  the 
situation  very  carefully  with  the  owners  and  secured  minute  informa- 
tion in  regard  to  feed  and  cai-e.  It  certainly  appeared  that,  aside 
from  the  fact  that  the  cows  seldom  received  green;  fe^d,  they  were 
ih  condition  to  give  a  maximum  quantity  of  milk.  With  the  combi- 
nation of  low  yield  of  milk  and  difficulty  in  growing  paying  crops, 
these  cities  are  certainly  in  a  very  poor  way  ever  to  secure  an  abun- 
dant supply  of  satisfactory  milk. 

SUGGESTIONS    FOK    IMPROVEMENT. 

The  necessities  of  the  several  cities  are  enumerated  later  on  in  the 
detailed  discussion  of  their  milk  supply;  but  a  somewhat  more  par- 
ticular consideration  is  necessary  regarding  some  features.  The  fol- 
lowing two  evils  stand  out  as  being  characteristic  of  the  dairy  in- 
dustry of  the  South  : 

EVIL  OF  KEEPING  COWS  IN  THE  CrTY. 

The  first  and  greatest  evil  is  that  of  the  keeping  of  cows  in  small 
inclosures  inside  the  city  limits.  As  has  been  stated,  a  great  pro- 
portion of  all  the  milk  sold  is  from  dairies  thus  located;  and,  even 
where  the  herd  is  outside  the  city,  it  is  kept  under  the  same  condi- 
tion of  close  quarters  and  with  no  green  feed.  It  is  a  little  difficult 
to  understand  why  these  conditions  are  tolerated  so  generally  as  they 
are.  In  many  places  the  city  health  boards  are  waging  a  vigorous 
war  against  the  practice,  but,  as  was  stated,  the  interest  of  the 
health  boards  in  the  dairy  business  is  new,  while  the  keeping  of  cows 
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in  the  city  is  long  established.  The  manner  of  keeping  the  cows  has 
such  a  firm  hold  on  the  people  that  years  will  be  required  to  do  away 
with  it,  though  it  is  a  menace  to  public  health.  Cows  are  naturally 
filthy,  especially  in  wet  weather,  and  are  clean  only  so  long  as  they 
are  helped  to  be  so.  It  is  next  to  impossible  to  produce  good,  clean 
milk  with  herds  kept  under  these  conditions.  By  all  means,  all 
herds  should  be  driven  outside  the  limits  of  the  cities  and  the  family 
cow  should  receive  the  most  cai-eful  attention.  This  would  be  no 
hardship  to  the  dairymen,  and  would  be  a  benefit  to  the  city  and  the 
consumer.  It  is  a  mistaken  idea  on  the  part  of  dairymen  that  leads 
them  to  keep  herds  in  the  city.  The  greatest  profit  in  dairying  is 
on  a  farm  where  feed  can  be  raised  and  the  manure  saved. 

EVIL  OF  DELIVEBING   WARM    MILK. 

.  The  other  great  evil  of  the  business  in  the  South  is  the  delivery 
of  warm  milk.  At  the  present  time  this  is  the  fault  of  the  consum- 
ers, who  are  the  losers  by  the  practice.  The  reasoning  Which  leads 
to  this  practice  is  simple:  Cows'  milk  spoils  with  age;  when  it  is 
fresh  it  is  warm;  therefore  if.it.>is-deUvered*w4mn  it-^is  fresh,. other- 
wise it  is  not.  The  result  is  that  during  the  summer  very  little  milk 
reaches  consumers  that  is  fit  for  use  or  in  condition  to  keep  sweet  for 
more  than  a  few  hours,  even  under  the  best  treatment.  This  milk 
is  three  hours  old  on  the  average  when  it  reaches  the  consumer. 
During  the  greater  part  or  all  of  this  time  it  has  been  kept  at  body 
temperature  or  has  cooled  very  slowly  from  contact  with  air  at  a  tem- 
perature little  lower  than  that  of  the  milk.  Milk  has  to  be  drawn  and 
handled  under  very  cleanly  conditions  in  order  to  keep  it  sweet  for 
more  than  five  hours  at  body  temperature.  Much  of  it  will  spoil  in 
four  hours.  This  being  true,  probably  three-fourths  of  the  time 
during  which  the  milk  would  remain  sweet  has  been  lost  because  it 
was  not  cooled  when  it  was  drawn. 

The  afternoon's  milking  and  delivery  has  particularly  bad  treat- 
ment. The  cows  are  milked  from  12  to  2  o'clock.  The  warm  milk 
is  bottled,  and  at  about  3  o'clock  the  wagon  starts  on  the  deliverv. 
The  bottles  are  often  exposed  to  a  temperature  of  100*^  F.  Frequently 
the  milk  is  directly  in  the  sun.  Is  it  any  wonder  that  much  of  this 
milk  is  sour  by  the  time  it  reaches  the  consumer? 

Milk  is  constantly  shipped  to  New  York  from  a  distance  of  more 
than  200  miles  under  conditions  of  temperature  often  as  severe  as 
that  of  the  Southern  States,  and  it  reaches  the  consumer  twenty-four" 
hours  old  and  in  bc^tter  condition  than  the  warm  milk  delivered  in 
Southern  cities,  which  are  within  3  miles  of  the  place  in  which  it  is 
produced  and  within  three  hours  from  the  time  it  is  drawn  from  the 
cow. 

Under  these  conditions  of  nearness  of  producer  and  consumer  there 
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are  possibilities  of  an  ideal  milk  supply.  This  would  not  call  for  any 
great  amount  of  labor  on  the  part  of  the  producer.  In  cities  where 
jnilk  regulations  have  already  done  so  much,  the  one  thing  necessary 
is  to  cool  the  milk.  Some  dairymen  already  make  some  pretense  at 
cooling  the  milk,  but  in  very  few  cases  is  it  of  any  benefit.  The  cooler 
used  is  one  that  requires  ice  to  have  any  effect,  and  ice  is  not  u^od. 
No  attempt  is  made  to  replenish  the  water,  which  soon  becomes  warm. 
The  tj'pe  of  cooler  needed,  and  the  only  type  which  will  do  good  serv- 
ice, is  similar  to  a  coil  of  pipe.  The  cold  water  flows  constantly 
through  the  coil  from  the  bottom  to  the  top,  and  the  warm  milk  runs 
in  a  thin  film  over  the  surface  from  the  top  to  the  bottom.  The  milk 
is  in  this  way  cooled  to  very  near  the  temperature  of  the  fresh  water. 
With  this  type  of  cooler  the  milk  can  easily  be  cooled  to  70°  F.  in  any 
locality — often  colder,  depending  on  the  temperature  of  the  water. 
While  milk  at  body  temperature  wull  hardly  keep  five  hours,  milk 
cooled  immediately  to  70°  F.  will  keep  more  than  twelve  hours;  at 
00°  F.  it  will  keep  more  than  two  days,  and  at  50°  F.  a  considerably 
longer  time.  It  should  be  possible  where  ice  is  used  for  domestic  pur- 
poses to  deliver  milk  that  would  keep  for  table  use  until  the  next 
morning.  This  would  do  away  with  the  early  milking,  which  is  very 
objectionable,  and  it  would  make  one  delivery  a  day  sufficient.  This 
warm-milk  evil  is  far  worse  than  any  of  the  conditions  opposed  by 
city  health  boards.  It  would  be  very  easy  to  remedy  this  evil,  and 
with  the  present  knowledge  of  handling  milk  there  is  no  possible 
excuse  for  its  continuance. 

PASTEURIZATION.  * 

As  has  been  stated,  there  is  a  tendency  of  public  opinion  to  favor 
pasteurization  of  milk.  Pasteurization  as  applied  to  milk  has  been 
advocated  for  about  ten  years,  but,  for  reasons  concerning  the 
machinery  needed,  it  is  only  within  the  last  five  years  that  it  has  been 
applied  to  a  general  milk  supply.  It  can  serve  two  purposes  only  in 
any  locality:  One  purpose  is  to  kill  the  disease  germs  present,  and  the 
other  is  to  add  to  the  length  of  time  that  the  milk  will  keep.  Of  the 
disease  germs,  the  only  one  at  all  prevalent  in  any  milk  supply  is  the 
one  causing  tuberculosis.  In  exceptional  cases  other  disease  germs 
may  be  present,  and  a  few  outbreaks  of  typhoid  fever  have  been 
traced  to  the  milk  consumed. 

As  regards  the  increased  keei>ing  qualities  of  the  milk,  there  is 
ground  for  possible  difference  of  opinion.  Pasteurization,  of  course, 
kills  a  large  percentage  of  the  germs  present,  and,  when  rightly  done, 
without  doubt  adds  to  the  length  of  time  the  milk  will  be  palatable. 
The  word  palatable  should  l)e  emphasized.  Two  points  need  to  be 
l)rought  out  here:  Pasteurization,  when  applied  to  the  purpose  of 
keeping  the  milk  sweet  for  any  length  of  time,  simply  serves,  as  a 
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rule,  to  cover  up  dirty  treataient  and  poor  care  of  the  milk.  Further- 
more, pasteurization,  to  be  effective,  must  be  carefully  done,  giving 
every  attention  to  the  detail  of  heating  to  the  right  temperature  and 
cooling  quickly  to  a  low  temperature.  liMien  this  is  not  done  it  is 
worse  than  useless.  Now,  on  these  grounds,  when  applied  to  milk 
shipped  from  long  distances  and  produced  on  farms  far  beyond  the 
eye  of  the  dairy  inspector  there  is  a  chance  that  pasteurization  may 
serve  a  useful  purpose.  But  with  the  dairies  furnishing  the  milk  so 
close  to  the  city  that  the  inspector  may  make  occasional  visits,  and 
with  all  details  so  thoroughly  under  the  care  of  the  health  board, 
there  is  no  need  for  pasteurization,  and  the  cities  that  undertake  it 
will  give  it  up  in  disgust  in  a  very  few  years. 

DETAILS  OF  THE  MILK  SUPPLY  OF  THE  CITIES. 

In  the  following  pages  the  cities  are  treated  individually  regarding 
details  of  the  milk  supply.  The  population  given  is  that  of  the  last 
census.  The  estimated  amount  of  milk  sold  is  based  usually  on  the 
number  of  cows,  though,  in  a  few  instances,  the  applications  for 
license  to  sell  milk  were  used  as  a  basis.  The  estimate  of  the  number 
of  family  cows  was  either  secured  from  responsible  citizens  or  based 
on  tax  returns.  The  figures  are  given  for  what  they  are  worth,  for 
either  source  mentioned  was  far  from  correct.  In  only  one  city, 
Charleston,  had  an  actual  count  of  cows  been  made.  It  would  have 
beeh  interesting  to  give  the  amount  of  milk  consumed  per  capita,  but 
owing  to  the  very  large  and  indefinite  proportion  of  family  cows  such 
figures  would  be  valueless. 

Richmond,  Va. 

Population,  85,050.  Amount  of  milk  sold  daily,  excluRlve  of  that  produced 
by  family  cows,  5,000  gallons.     l*erliaps  5()0  family  cows  are  kept  in  the  city. 

The  following  ai*e  the  prices  for  dairy  products  sold  In  the  city:  Milk  retalle*! 
to  consumers,  6  to  8  cents  per  quart,  the  greater  part  selling  for  7  cents  i)er 
quart ;  milk  in  gallon  lots  to  hotels,  restaurants,  etc.,  25  cents  \\er  gallon :  price 
paid  for  milk  to  producers  by  dealers,  15  cents  i)er  gallon  in  summer,  17  cents 
per  gallon  In  winter ;  cream  containing  25  per  cent  of  fat,  30  cents  iier  quart 
retail,  ice  cream  made  from  20  \}ev  cent  cream,  $1.25  per  gallon. 

Richmond  is  the  only  city  south  of  the  Potomac  with  a  milk  supply  handled 
in  any  manner  similar  to  that  of  the  larger  Northern  cities.  It  is  the  only  one 
of  the  Southern  cities  which  has  a  large  city  milk  depot,  handling  the  greater 
part  of  the  milk  consumed  by  the  inhabitants.  The  city  has  two  such  establish- 
ments owned  by  private  ln(llvi«luals.  One  of  these  depots  drives  twenty-five 
wagons  and  does  a  business  comparing  favorably  in  extent  with  the  dairies  of 
Northern  cities.  In  the  general  plan  of  handling  the  milk  and  In  modern  Im- 
provements these  two  dairies  are  equal  or  superior  to  the  greater  number  of 
similar  establishments  In  the  North.  The  milk  is  handled  nmch  the  same, 
though  the  locality  influences  this  to  some  extent.  No  milk  is  shipped  a  greater 
distance  than  15  miles,  the  greater  part  l)elng  produced  by  herds  kept  within 
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driving  distance  of  the  clty.«  The  farmers  mills  very  early  in  the  morning  and 
afternoon  and  deliver  the  milk  to  the  deiK)ts  as  soon  as  possible  without  cooling. 
Here  it  Is  Immediately  run  over  coolers,  the  temperature  lieing  reduced  to  below 
50*  F.  The  morning's  milk  is  delivered  in  the  afternoon  and  the  evening's  milk 
in  tlie  morning,  the  milk  being  at  the  time  of  delivery  almost  8  hours  old  in 
one  case  and  15  hours  old  In  the  other.  This  is  a  much  shorter  period  from 
producer  to  consumer  than  will  be  found  in  most  Northern  cities,  and  is  due  to 
the  fact  that  the  pro<lucer8  live  within  delivering  distance  of  the  city.  As  the 
milk  is  comparatively  well  handled  after  reaching  the  city  dairy,  the  consumers 
should  receive  a  very  good  article. 

In  regard  to  the  rest  of  the  milk,  delivered  direct  from  the  farms  to  the  con- 
sumers, not  so  much  can  be  said.  The  recently  established  milk  inspection  insures 
good  quality  in  composition,  Imt  it  is  very  likely,  as  regards  the  sjinitary  condi* 
tions  of  the  stables  and  handling  of  the  milk  before  It  reaches  the  consumer,  that 
there  is  much  to  be  desired,  as  is  the  case  In  every  city.  It  is  likely  that,  as  the 
Insi)ection  becomes  more  thorough,  the  general  condition  of  all  stables  will  be 
much  improved.  Perhaps  the  greatest  abuse  Is  seen  in  the  delivery  of  warm 
milk.  This  Is  not  so  much  the  fault  of  the  producer  as  of  the  consumer,  but, 
wherever  the  fault  lies,  the  health  department  should  correct  it.  In  Richmond 
all  the  milk  handled  by  the  city  depots  is  practically  Ice  cold,  and  this  should 
have  led  to  the  practli^e  of  cooling  all  milk. 

The  ordinance  providing  for  a  dairy  Inspection  requires  that  a  permit  be 
taken  out  by  retailers,  such  permit  to  be  valid  for  such  i)eriod  only  as  the  prem- 
ises are  maintained  In  fit  sanitary  condition.  The  ordinance  requires  3  per  cent 
of  fat  in  the  milk,  and  milk  cans  containing  skimmllk  are  to  be  plainly  labeled. 
Three  lns|)ectors  are  kei)t  employed.  The  analyses  made  of  the  milk  by  the 
inspectors  l)efore  and  after  the  ordinance  went  Into  effect  show  that  regulation 
was  badly  needed,  as  the  milk  had  evidently  been  of  very  poor  quality. 

The  dairy  business  in  this  city  has  gone  through  a  gradual  development.  The 
city  milk  depots  are  not  old  concerns.  lYior  to  their  establishment  the  milk 
was  sold  direct  from  the  dairy  farms;  In  fact,  it  has  not  l)een  many  years  sin<»e 
nearly  every  family  in  tlie  city  that  was  able  to  do  so  kei)t  its  own  cow.  The 
cream  trade  in  the  city  is  comparatively  new,  five  years  ago  there  being  no 
cream  wkatever  sold. 

As  has  been  pointed  out,  no  warm  milk  should  be  allowed  to  be  delivered  in 
the  city.  Producers  should  l)e  required  to  use  milk  coolers.  It  might  l)e  well 
for  all  the  milk  to  be  bottled,  at  least  when  customers  demand  it.  At  the  pres- 
ent time  very  little.  If  any,  bottled  milk  is  sold,  the  can  with  a  faucet  at  the 
bottom  being  used  In  nearly  all  cases.  Dairy  cows  should  not  be  allowed  to  be 
kept  in  the  city.  The  groceries  should  not  l)e  allowed  to  handle  milk.  Rich- 
mond is  the  only  Southern  city  that  has  this  sort  of  milk  trade,  and  it  is  so 
great  a  source  of  evil  that  it  should  not  be  tolerated. 

Norfolk  and  Portsmouth,  Va. 

Population:  Norfolk,  4(),r>24 ;  Portsmouth,  17.427.  Amount  of  milk  sold  daily, 
exclusive  of  that  produre<l  by  family  cows,  2,000  gallons.  Number  of  family 
cows,  not  estimated. 

The  following  are  the  prices  for  dairy  products:  Milk  retailed  to  consumers, 
S  to  10  cents  per  quart ;  milk  In  gallon  lots  to  hotels,  restaurants,  etc.,  20  to  25 
cents  per  gallon;  price  paid  for  milk  to  prmlucers  by  dealers,^  20  cents  jkt  gal- 
lon: ice  cream  of  doubtful  qualitj-,  from  $1  to  ^  per  gallon;  buttermilk  retails 

a  Some  cream  is  «hl[)ped  from  Washington,  and  some  from  Baltimore. 
&  Only  a  veiy  little  milk  is  thus  handled,  as  the  greater  part  is  sold  directly 
from  the  producing  dairies. 


Digitized  by 


Google 


22  BUREAU    OF   ANIMAL    INDUSTRY. 

to  couHumers  at  5  cents  per  quart.  There  is  no  trade  Ui  cream  except  for  a  small 
quantity  tliat  is  sliipi)ed  In  for  l<*e  creain  making. 

Norfolk  is  tlie  only  city  in  the  South  where  tlie  dairymen  have  a  valid  excuse 
for  not  feeding  and  keeping  cows  as  they  are  kept  in  the  hetter  dairy  districts. 
This  city  is  situated  in  one  of  the  great  trucking  sections  of  the  United  States, 
and  the  land  that  could  otherwise  he  devoted  to  raising  feed  for  dairy  cows  is 
held  at  $300  to  $1,0(X)  an  acre.  This  is  too  valnahle  land  to  he  used  for  raising 
feed  for  dairy  cows.  The  only  alternatives  are  to  ship  milk  from  a  distance, 
which,  with  the  present  state  of  dairy  knowledge  In  the  South,  would  he  Imprac- 
ticahle,  or  to  confine  the  herds  on  comparatively  small  areas  and  feed  almost 
wholly  on  Imported  foods.  The  latter  course  has  heen  adopted,  though  in  a  few 
instances  a  small  area  of  the  valuable  trucking  land  is  utilized  for  growing 
silage  corn,  which  furnishes  a  portion  of  the  feed. 

The  milk  when  it  reaches  the  consumer  is  almost  fresh,  as  the  milking  is  done 
at  an  early  enough  hour  in  the  morning  to  allow  the  fresh  milk  to  he  delivered 
in  time  for  breakfast.  A  number  of  the  better  dairymen  cool  the  milk  before 
delivering,  though  much  of  the  milk  Is  delivered  warm.  About  half  of  the  retail 
milk  is  bottled,  and  the  health  office  is  very  strict  In  enforcing  the  regulation 
against  refilling  bottles  on  the  route.  Before  the  ordinance  in  regard  to  dairy 
lus]>ection  and  the  use  of  preservatives  went  Into  effect  Norfolk  received  much  of 
its  milk  from  Baltimore,  but  at  the  present  time  the  milk  is  all  produced  within 
r»  miles  of  the  city.  •  An  indefinite  number  of  cows  were  kept  for  private  use  In 
the  city  limits.  But  the  entire  milk  product  Is  much  below  the  actual  require- 
ments of  the  city  and  the  shortage  is  made  uj)  by  a  lieavy  sale  of  condensed  milk. 

The  milk  sold  In  Norfolk  Is  of  very  good  quality,  comparatively,  owing  to  two 
causes — one  being  the  fact  of  a  comprehensive  inspection  ordinance  well  admin- 
istered, and  the  other  the  influence  of  a  coni)le  of  very  fine  dairies  that  have 
set  a  rather  high  standard,  which  nmst  be  met  partially  by  all  other  dairymen 
doing  a  competitive  business.  These  two  dairies  are  the  e(iual  in  all  resi)ects  to 
many  of  the  Fo-called  sanitaiy  dairies  of  the  North. 

The  ordinance  providing  for  the  insiK^ction  of  milk  and  dairies  of  Norfolk 
re(iuires  the  milk  to  contain  3  |)er  cent  of  fat  and  that  certain  conditions  be  ob- 
served in  regard  to  cleanliness  around  the  stables  and  milk  houses,  the  lnsi)ector 
having  the  i)ower  to  revoke  licenses  where  these  conditions  are  not  complied 
with.  The  ordinance  further  provides  that  all  cows  furnishing  milk  in  the  city 
are  to  be  tul)erculln  tested.  Under  this  order  over  1.100  cows  have  been  tested. 
There  is  a  chance  for  question  as  to  the  thoroughness  of  this  test,  since  less  than 
30  of  the  1,100  cows  respjnd€?d  to  the  test,  Portsmouth  differs  from  Norfolk  In 
having  no  inspection  law,  but  as  in  many  instances  the  same  dairies  supply  milk 
to  the  two  cities  it  is  thought  advisable  to  consider  the  two  together. 

Newport  News,  Va« 

No  regular  study  was  made  of  the  milk  situation  in  Newi^ort  News,  but  Inqui- 
ries were  made,  and,  as  this  city  lies  across  the  James  River  from  Norfolk  and 
Portsmouth,  It  Is  Interesting  to  make  some  (Hjmparisons.  The  milk  retailed  In 
Newport  News  doc*s  not  have  an  enviable  reputation  for  quality'.  This  Is  due 
to  two  causes.  The  city  has  no  milk  insi>ecti(m,  and  the  dairymen  do  about  as 
they  see  fit.  And,  again,  no  dairyman  has  as  yet  luidertaken  to  supply  the  city 
wilh  good  milk,  as  has  been  the  case  in  Norfolk.  The  ix»ople  have  made  an 
effoii:  to  secure  such  a  dairy,  which  would  show  that  the  iweseht  cimdition  Is  not 
wholly  the  consumers'  fault  Prices  and  other  conditions  are  about  the  same  as 
in  Norfolk.  It  is  obvious  that  the  city  needs  an  ordinance  regulating  the  pro- 
duction and  sale  of  milk,  as  no  city  Is  likely  to  secure  good  milk  witiiout  such  an 
ordinance. 
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Lynchburg:,  Va. 

Population,  18,891.  Amount  of  milk  sold  daily  In  city,  excluHlve  of  that  pro- 
duced by  family  cows,  400  gallonn.  Number  of  family  cows  kept  iu  city  esti- 
mated at  200. 

The  following  are  the  i)rices  for  dairy  products :  Milk,  retail  to  consumers,  «> 
to  8  cents  per  quart;  milk  in  gallon  lots  to  hotels,  restaurants,  etc.,  1G§  to  25 
cents  per  gallon;,  ice  cream  of  very  poor  quality,  $1  irer  gallon.  There  is  no 
cream  trade  in  the  city. 

The  amount  of  milk  given  as  consumed  daily  was  approximated  by  getting  the 
number  of  cows  that  supply  the  city  with  milk  and  estimating  the  yield  per  cow. 
About  250  cows  are  kept  in  dairies  for  the  city  trade.  Of  these,  150  produce  the 
milk  for  the  strictly  retail  trade  and  the  others  supply  hotels  and  restaurants. 
Some  milk  was.  of  course,  sold  to  neighboring  families  from  most  of  the  family 
cows.  A  liberal  estimate  for  the  milk  actually  consumed  for  domestic  purposes 
would  be  about  fKK)  gallons  i)er  day.  This  is  an  exceedingly  small  amount  per 
capita  compared  with  Northern  cities.  Why  such  a  small  amount  of  milk  should 
be  consumed  is  difficult  to  determine  when  we  consider  the  fact  that  the  country 
around  Lynchburg  is  much  lietter  adapted  to  dairy  farming  tlian  to  any  other 
agricultural  pursuit,  being  very  rough  and, difficult  of  cultivation.  This  small 
consumption  may  be  due  either  to  the  fact  that  no  more  milk  can  be  obtained  or 
to  the  small  demand.  In  some  of  the  Southern  cities  the  demand  exceeds  the 
supply,  while,  on  the  other  hand,  some  that  consume  the  least  per  capita  seem 
to  have  all  the  milk  that  can  be  used. 

In  regard  to  the  prices  of  the  various  dairy  products  quoted.  It  might  be  said 
that  all  the  dairymen  state  that  they  are  receiving  8  cents  per  quart  for  all 
retail  milk  sold,  Imt  there  is  evidence  of  considerable  cutting  from  this  price. 
The  ice  cream  sold  is  evidently  not  of  extra  quality,  being  in  all  probability 
made  from  condensed  milk  or  so-called  evai)orated  cream.  Nearly  all  of  the 
milk  sold  in  Lynchburg  is  bottled  immediately  as  it  comes  fiwu  the  cow  and 
is  delivered  warm.  The  milking  is  done  shortly  after  midnight  and  early  in 
the  afternoon,  and  two  deliveries  are  made  each  day, 

Lynchburg  has  no  milk  insijection,  and  there  is  considerable  complaint  of 
watere<l  and  skimmed  milk.  Most  of  the  dairies  ani)plying  the  retail  trade  are 
within  the  city  limits,  having  very  small  yards  for  the  cattle  to  run  in.  The  sta- 
bles are  iK)or  aflPairs,  little  or  no  bedding  is  used,  and  no  effort  is  made  to  keep  the 
cows  clean.  In  a  wet  season  and  in  winter  the  conditions  must  l>e  miserable  in 
the  extreme.  It  is  Just  i)ossible  that  these  conditions  account  partially  for  the 
small  amount  of  milk  consumed.  This  city  netnls  to  have  its  milk  supply  regu- 
lated by  the  health  department.  This  would  lie  the  first  step  in  se<'nrlng  good 
milk.  At  one  time  a  comi)any  shipped  milk  to  Lynchburg  from  Orange  County, 
Va.,  but  it  did  not  give  satisfaction  and  the  company  soon  faile<l. 

Danville,  Va. 

Population,  10,520.  Amount  of  milk  sold  In  city  daily,  exclusive  of  that  pro- 
tluceil  by  family  cows,  HHO  gallons.  Number  of  family  cows  kept  in  city  not 
estimated. 

Tlie  following  are  the  prices  for  dairy  products  sold  in  the  city:  Milk,  retail 
to  consumers,  5  cents  a  pint,  S*  cents  \}er  quart ;  milk  in  gallon  lots  to  hotels, 
restaurants,  etc.,  20  cents  per  gallon  in  suunnor,  24  cents  per  gallon  in  winter ; 
cream  containing  20  per  cent  fat.  40  cents  i)er  quart  retail;  buttermilk,  retail 
to  consumers,  10  to  20  cents  i)er  gallon. 

No  milk  is  Hhii>ped  into  Danville,  but  some  i>asteurlzed  cream  is  shipi>ed  from 
Blacksburg.     The  dairies  that  supply  the  city  with  milk  are  all  outside  of  the 
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city  liirtits,  and  most  of  tile  dairymen  attempt  to  raise  a  large  part  of  the  rough 
feed  given  the  cows.  As  the  cows  have  plenty  of  yard  room,  and  most  of  them 
are  pastured  in  the  growing  season,  they  are  in  good  conditfon  as  regards  clean- 
liness during  most  of  the  year.  A  few  of  the  stables  and  dairy  houses  were 
visited  by  the  writer  and  api)eared  to  be  kept  clean.  One  dairy  esiiecialiy  was 
kept  very  clean,  and  It  was  very  evident  that  It  furnished  good  milk. 

The  city  has  recently  established  milk  Insi^ection,  and  one  man  devotes  the 
greater  part  of  his  time  to  this  work.  The  milk  Is  recjulred  to  show  3  i>er  cent 
fat  Owing  to  the  fact  that  there  are  but  about  fifteen  dairies  supplying  milk 
to  the  city,  and  i)erhaps  as  many  wagons  delivering  milk  in  the  City,  the  one 
in.si)ector  finds  it  easy  to  make  fre<]uent  collections  of  samples  and  in  this  way 
keep  the  milk  to  a  very  high  standard.  The  city  requires  that  not  more  than 
two  cows  l)e  kept  In  any  one  i>lace  in  the  city  and  this  prevents  the  city  dairy. 
All  cows  In  herds  supplying  milk  to  the  city  are  required  to  be  tuberculin 
tested ;  but  as  no  animals  have  resiiouded  there  may  be  some  question  as  to  the 
thoroughness  of  this  test.  The  ordinance  states  that  dairy  bams  are  to  be  regu- 
larly insiiected,  but  as  yet  no  funds  have  been  provided  to  enforce  this  part  of 
the  work.  The  cows,  as  a  rule,  seem  to  be  very  well  fed ;  and  the  opinion  was 
exi)ressed  that  In  an  attempt  to  improve  the  quality  of  the  milk  many  of  the 
dairymen  were  feeding  more  grain  than  they  had  previous  to  the  Inauguration 
of  the  inspection  service.  About  half  the  milk  retailed  In  the  city  is  bottled.  A 
few  of  the  dairymen  ruii  the  milk  over  a  cooler  and  aerator  before  bottling.  The 
rest  of  the  milk  Is  delivered  wann,  the  milking  being  done  In  time  to  allow  of  the 
mlNv  reaching  t^e  consumer  Itefore  meals,  morning  and  evening. 

There  Is  a  great  and  insistent  demand  for  good  milk  In  Danville,  owing  to  the 
fact,  i)erhtips,  that  a  few  of  the  citizens  have  preached  the  doctrine  of  i)ure  milk 
until  the  consuming  jmbllc  has  become  educated.  In  this  city  the  i)eople  seem 
anxious  for  the  establishment  oi'  a  sanitary  dairy  and  are  willing  to  pledge  them- 
selves to  its  support.  There  Is  always  a  shortage  of  milk  except,  perhaps.  In 
June.  In  the  fall  and  winter  there  Is  never  enough  milk  to  8Ui)ply  the  demands 
of  the  iieople. 

Wilmingrton,  N.  0. 

Population,  20,976.  Amount  of  milk  sold  In  city  daily,  exclusive  of  that  pro- 
duced by  family  cows,  200  gallons.  A  large  number  of  family  cows  kept,  esti- 
mated at  more  than  40^). 

The  following  are  the  prices  for  dalrj'  products  sold  In  the  city :  Milk,  retail 
to  consumers,  10  cents  i>er  quart ;  milk  In  gallon  lots  to  hotels,  restaurants,  etc., 

25  cents  per  gallon ;  cream  containing  35  per  cent  fat,  (K)  cents  [)er  quart  retail ; 
Ice  cream  of  doubtful  quality,  $1.50  per  gallon ;  buttermilk,  retail  to  consumers, 
20  cents  i>er  gallon. 

The  supply  of  milk  In  relation  to  the  demand  can  be  Judged  from  the  state- 
ment of  a  hotel  pro|)rletor  that  no  difficulty  Is  ever  experienced  In  getting  plenty 
of  milk.  On  the  other  hand,  a  large  condensed  milk  trade  is  reported,  many 
saying  that  they  prefer  it  to  the  fresh  milk  for  most  domestic  purposes.  The 
cream  trade  is  very  small.  The  consumers  demand  that  the  buttermilk  contain 
a  small  number  of  bucter  granules  as  an  Indication  of  good  faith.  This  demand 
Is  met  by  churning  a  little  cream  at  a  low  tenqierature  so  that  the  butter  would 
come  In  finely  granular  form,  and  adding  this  to  the  sour  milk. 

The  retail  trade  in  milk  in  Wilmington  is  said  to  be  a  growth  of  the  last  ten 
years ;  i)rior  to  that  time  the  citj'  was  entirely  supplied  with  milk  from  family 
cows.  The  dairy  business  is  said  to  be  increasing  rapidly,  and  the  number  of 
family  cows  decreasing  correspondingly.    This  city  is  in  a  great  trucking  section 
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and  the  land  near  the  city  is  therefore  very  valuable.  As  a  result  cows  are  fed 
largely  on  Imported  feeds,  mostly  on  cotton-seed  hulls  and  cotton-seed  meal. 
There  is  no  city  inspection,  and  because  of  this  fact  there  is  possibly  a  large  pro- 
portion of  water  and  skimmilk  sold.  On  the  other  hand,  one  of  the  best 
dairies  in  the  South  supplies  milk  to  the  Wilmington  market  This  dairy  keeps 
about  100  cows.  The  owner  had  unusually  good  knowledge  in  regajrd  to  feeding 
and  how  to  care  for  milk,  and  all  the  practices  common  to  the  so-called  sanitary 
dairy  barns  were  in  force  in  his  barns.  The  cows  were  kept  very  clean,  the 
udders  were  washed,  milkers  wore  clean  suits,  and  the  milk  was  cooled  and 
bottled  in  a  model  dairy  room. 

All  of  the  milk  sold  in  the  city  is  bottled,  but  much  of  it  is  bottled  warm. 
Ck>ws  are  milked  In  the  morning  in  time  to  permit  the  milk  to  be  delivered  for 
breakfast 

Wilmington  is  badly  in  need  of  a  dairy  and  milk  inspection. 

.Balei^h,  N.  C. 

Population,  13,648.  Amount  of  milk  sold  in  cltj'  dally,  exclusive  of  that  pro- 
duced by  family  cows,  150  gallons.  Family  cows  kept  in  the  city  number 
about  300. 

The  following  are  the  prices  for  dairy  products  sold  In  the  city :  Milk,  retail 
to  consumers,  7  to  8  cents  per  quart ;  milk  in  gallon  lots  to  hotels,  restaurants, 
etc.,  20  to  25  cents  per  gallon;  cream  containing  20  per  cent  of  fat,  25  cents 
per  quart  retail ;  30  per  cent  fat,  40  cents  per  quart  retail ;  ice  cream  of  doubt- 
ful quallt>\  |1  to  $2  per  gallon ;  buttermilk,  10  cents  per  gallon  retail. 

Though  it  is  evident  that  very  little  milk  is  consumed  in  the  city,  it  is  stated 
that  very  little  condensed  milk  is  sold.  The  people,  never  having  been  accus- 
tomed to  the  use  of  milk,  do  not  feel  its  need.  Very  little  cream  is  sold,  but, 
on  the  other  hand,  there  was  a  good  demand  for  lee  cream,  though  it  Is  doubtful 
if  any  lee  cream  of  the  best  quality  is  to  be  had  at  any  price.  A  peculiarity  of 
the  dairy  trade  is  the  very  low  price  at  which  20  per  cent  cream  sells  compared 
with  the  retail  price  for  milk,  and  this,  too,  when  the  supply  of  cream  compared 
with  the  demand  Is  said  to  be  ^'ery  short.  The  demand  for  buttermilk  is 
also  much  greater  than  the  supply,  though  buttermilk  sells  at  a  much  lower 
figure  than  in  most  cities  of  the  South. 

One  dairyman  In  Raleigh  has  'bought  all  the  dairies.  The  cows,  such  as  he 
wanted  to  keep,  were  moved  to  a  farm  2  miles  from  the  city.  The  milk  was 
to  be  cooled  and  bottled  on  the  farm.  The  danger  where  one  dairy  supplies  all 
the  milk  for  a  city  the  size  of  Raleigh,  and  where  there  are  no  city  regulations 
to  control  the  quality  of  the  supply,  lies  In  the  fact  that  lack  of  competition  is 
very  likely  to  lead  to  poor  methods.  Raleigh  has  a  great  amount  of  land  lying 
near  the  city  which  can  be  bought  at  a  reasonable  price  and  which  could  sup- 
lK)rt  dairy  cows  to  great  advantage.  There  should  be  more  dairies,  and  the 
city  should  have  some  control  over  the  quality  of  the  milk  delivered. 

Oreenaboro,  N.  0. 

Population,  10,035.  Amount  of  milk  sold  In  city  daily,  exclusive,  of  that  pro- 
duced by  family  cows,  200  gaIlon.s.  Family  cows  kept  in  city,  estimated 
at  325. 

The  following  are  the  prices  for  dairy  products  sold  In  the  city :  Milk,  retail 
to  consumers,  6  to  8  cents  per  quart ;  milk  in  gallon  lots  to  hotels,  restaurants, 
vtc,  17  to  20  cents  \yer  gallon ;  cream  of  poor  quality,  25  cents  per  quart  retail ; 
ice  cream  of  poor  quality,  $1  per  gallon;  buttermilk,  10  cents  per  gallon  retail. 
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Most  of  the  milk  retailed  in  Greensboro  is  bottled,  and  it  Is  reported  that 
nearly  all  of  the  dairjMuen  have  milk  (coolers.  But  there  seems  to  be  no  demand 
ffir  goo<l  milk.  The  city  maintains  no  milk  or  dairy  Insi^eetion,  and  the  health 
(►ttice  takes  no  Interest  in  this  work,  but  the  dairy  barns  seem  to  be  kept  in 
:ery  fair  condition.  All  of  the  herds  supplying  milk  to  the  city  are  outside  of 
the  city  limits,  and  are  kept  on  farms  where  a  large  part  of  the  rough  feed  is 
raised  and  pasture  is  provided.  There  seems  to  be  a  demand  for  more  milk 
than  can  be  procured  for  the  retail  trade  of  the  city;  but,  notwithstanding 
this  fact,  one  or  two  dairymen  have  discontinued  a  retail  business  on  account 
of  some  discouragements,  and  are  getting  much  less  for  their  milk  than  could 
l)e  secured  at  retail. 

Charleston,  S.  0. 

Population,  55,807.  Amount  of  milk  sold  in  city  daily,  exclusive  of  that  pro- 
duced by  city-kept  cows,  .300  gallons.  Cows  kept  In  the  city  number  about  750, 
but  not  all  of  these  are,  strictly  speaking,  family  cows. 

The  following  are  the  prices  for  dairy  products  sold  in  the  cltj' :  Milk,  retail 
to  consumers,  8  to  10  cents  per  quart ;  milk  in  gallon  lots  to  hotels,  restaurants, 
etc.,  24  cents  i>er  gallon ;  price  of  milk  paid  to  i)ro<iucers  by  retailers.  Hi  cents 
per  gallon;  cream  containing  18  per  cent  of  fat,  25  cents  per  quart  retail;  ice 
cream  of  questionable  quality,  $1  to  ?2  jier  gallon;  buttermilk,  5  cents  per 
quart  retail. 

Charleston  has  two  dairies  which  buy  the  milk  from  farms  near  the  city  and 
do  a  retail  business.  One  of  these  handles  the  milk  from  about  150  cows,  most 
of  which  are  kept  on  one  farm,  which  is  under  the  supervision  of  the  manager 
of  the  city  dairy.  Two  wagons  are  required  for  the  delivery  service.  The 
other  dairy  handles  the  milk  from  100  cows  kept  on  a  number  of  small  farms, 
and  a  push-cart  business  is  done  exclusively.  Both  of  tiiese  dairies  bottle  a 
|)art  of  the  milk,  and  it  is  claimed  that  practically  all  of  the  milk  is  cooled,  or 
at  least  run  over  a  cooler,  wlien  it  Is  milked.  It  appears  that  the  milk  is  fairly 
well  cared  for  in  most  instances,  and  consumers  unite  in  the  opinion  that  no 
skimming  or  watering  is  resorted  to. 

A  iKH'Uliar  condition  arises  from  the  fact  that  Charleston  has  naturally  two 
sources  of  milk  supiily.  As  has  been  stated,  the  milk  retailed  by  the  two  large 
dairies  is  as  good  as  that  sold  to  the  greater  part  of  the  trade  In  any  Northern 
city,  while  the  milk  sold  from  the  city  cows  Is  of  very  doubtful  qualitj'.  The 
retail  prices  given  for  milk  In  the  city  were  8  and  10  cents  per  quart.  The  8 
cents  per  quart  was  realized  by  the  dairies  furnishing  the  good  milk,  while  the 
10  cents  was  paid  for  the  milk  from  the  city  cows.  This  Is  due  to  two  distinct 
causes.  One  Is  the  lack  of  knowledge  on  the  part  of  the  consumers ;  the  other 
is  the  fact  that  most  of  the  city-kept  herds  are  owned  by  formerly  well-to-do 
residents  who  have  adoptinl  this  means  of  making  a  living.  Thus  sentiment 
oi)erates  largely  in  maklni;  the  discrimination  in  prices.  What  Charleston 
needs  mostly  is  the  education  of  the  consumers  to  the  jwint  where  they  can 
realize  the  advantages  of  good  milk  and  the  menace  to  the  health  that  is  in 
poor  milk  and  the  city  dairy  herds. 

('harleston  receives  an  unusually  large  proportion  of  Its  milk  supply  from  cows 
kept  within  the  city  limits.  The  health  officer  claims  there  are  from  500  to 
(KK)  such  cows,  but  the  manager  of  one  of  the  dairies  before  referred  to  made  a 
count  of  the  cows  in  the  city,  and  said  that  there  w»»re  8.^>0.  There  are  ivasons 
to  believe  that  tlie  manager's  count  was  more  n€»arly  accurate  than  the  reiK>rt 
of  the  health  office.  These  c*ows  are  kept  in  numbers  running  all  the  way  from 
1  to  15.  They  are  found  In  all  parts  of  the  city,  the  best  residence  portion  not 
being  exempt.  The  health  officer  has  waged  vigorous  war  against  these  herds 
with  a  view  to  having  them  forccMi  out.     Up  to  date  he  has  merely  succeeded  in 
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obtaining  an  ordlnaiu*e  requiring  the  stables  to  have  board  floors  and  a  certain 
degree  of  cleanliness  as  regards  the  dis|x)sal  of  the  uiamire.  In  this  last  mat- 
ter, however,  the  health  office  Is  having  difficnlly  in  securing  the  enforcement 
of  its  demands.  The  (luality  of  the  milk  arising  from  these  <*onditions  can  not 
be  good,  and  the  menace  to  the  health  of  the  city  caused  by  dairy  herds  being 
liept  in  the  center  of  densely  i)0[>ulated  districts  «in  not  be  overdrawn.  Tlie 
liealth  office  is  certainly  justified  in  its  efforts  to  l>anish  tlie  dairy  cow  from 
tlie  city.  The  health  officer  reiH)rts  that  so  far  as  he  can  determine,  there  has 
l)een  no  decrease  In  the  nunil)er  of  cows  kept  in  tlie  city  during  the  last  few 
years.  The  i)eopIe  se<»ni  to  cling  to  the  old  system.  On  the  other  hand,  the 
dairjmen  give  figures  that  tend  to  show  that  the  amount  of  milk  sold  from  the 
herds  outside  of  the  city  is  constantly  increasing.  This  no  doubt  is  taking 
the  place  of  the  condense<l  milk  formerly  used  in  the  city,  a  large  trade  in  this 
(•(mimodity  l)eing  reported.  The  growth  of  the  dairy  industry  as  related  to  the 
production  of  milk  on  dairy  farms  has  been  a  growth  of  comparatively  few 
years. 

Columbia,  S.  C. 

Population,  21,108.  Amount  of  milk  sold  in  city  daily,  exclusive  of  that  pro- 
duced by  family  cows,  2r»()  gallons.  Xo  estimate  of  number  of  family  cows 
c<»uld  be  secure<l. 

The  following  are  thepri<*es  for  dairy  products  sold  In  the  city:  Milk,  retailed 
to  consumers,  7,  S,  and  10  cents  iH*r  iiuart ;  milk  in  gallon  lots  to  hotels,  restau- 
rants, etc.,  24  cents  |)pr  gallon:  <Teani  containing  30  i)er  cent  fat,  50  cents  per 
(luart  retail ;  ice  cream  made  from  condenseil  milk,  40  cents  i)er  quart ;  butter- 
milk, 10  cents  |)er  gallon  retail. 

About  250  cows,  kept  in  dairies  outside  of  the  city,  supply  the  milk  sold.  One 
of  these  dairies  has  150  cows  and  does  a  good  business,  everything  being  kept 
very  clean,  and  the  milk  is  cooled  lK»fore  l>ottling.  The  other  dairies  each  keep 
a  small  numl)er  of  cows,  and  not  much  attention  is  paid  to  prmlucing  good  milk ; 
the  milk  from  these  dairies  is  bottled  warm.  Two  deliveries  per  day  are  made, 
the  cows  lieing  milked  soon  after  midnight  and  again  soon  after  noon. 

It  is  impo.ssil)le  to  make  any  estimate  of  the  nulnber  of  family  cows  kept  in 
the  city,  as  men  who  should  l>e  awiualnted  with  the  condition  varied  in  their 
ctmnts  so  much  as  to  make  their  estimates  entirely  worthle.ss.  It  is  very  likely, 
however,  that  the  usual  numl)er  of  (h)ws  common  to  the  cities  of  the  South  will 
be  found  in  Columbia,  ttiough  there  are  no  herds  kept  inside  of  the  limits. 

There  Is  a  demand  for  more  milk  than  the  dairies  can  sui)ply.  Very  little 
cream  is  sold,  and  the  ice  cream  was  reported  to  be  made  mostly  from  condensed 
and  evaporated  milk  products,  though  a  very  high  price  is  (.'harged.  There  is 
no  milk  insiKH'tlon. 

Spartanburg:,  S.  0. 

Population,  11.305.  Spartanlmrg  in  its  dairying  is  characteristic  of  many 
Southern  towns  of  about  the  same  size  in  that  j)ractically  all  of  the  milk  used 
in  the  city  comes  from  family  Ci)ws.  There  is  but  one  dalrj'  doing  a  retail  busi- 
ness, and,  so  far  as  can  l)e  determined,  it  was  leading  a  very  precarious  exist- 
ence, rp  to  the  present  summer  there  were  two  dairies,  one  of  12  and  the  other 
of  25  cows,  but  the  smaller  of  the  two  discontinue<l  business.  The  larger  dairy 
herd  is  made  up  of  .Terseys,  and  the  owner  supplies  pretty  good  milk.  lie  sells 
to  hotels  at  20  cents  a  gallon,  and  in  quart  quantities  at  0  cents.    Cream  for  ice 
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cream  Is  shipped  from  Biltmore,  N.  C,  and  ice  cream  sells  at  $1.50  to  $2.50  per 
gallou.  A  small  coudeused  milk  trade  is  reported.  No  estimate  of  the  number 
of  family  cows  can  be  made»  but  it  is  evidently  not  large. 

Atlanta,  Qa. 

Population,  82,872.  Amount  of  milk  sold  in  the  city  daily,  exclusive  of.  that 
produced  by  family  cows,  5,000  gallons.  No  estimate  of  number  of  family  cows 
can  be  secured. 

The  following  are  the  prices  of  dairy  products  sold  in  the  city :  Milk,  retailed 
to  consumers,  7  to  10  c-ents  per  quart ;  milk  in  gallon  lots  to  hotels,  restaurants, 
etc.,  20  cents  vet  gallon;  price  paid  for  milk  to  producers  by  dealers,  15  to  20 
rents  per  gallon ;  cream,  containing  25  per  cent  fat,  40  cents  per  quart  retail,  |1 
l)er  gallon  wholesale ;  ice  cream,  $1.20  to  $3.20  per  gallon  ;  buttermilk,  121  cents  a 
gallon. 

Atlanta  is  supplied  with  milk  from  10  dairies  that  buy  milk  from  dairy  farms 
and  do  a  retail  business,  and  by  about  300  small  dairy  herds  located  inside  of 
and  near  the  city  limits.  In  addition  to  this  there  is  one  concern  that  does 
strictly  a  wholesale  business,  selling  to  smaller  dealers  and  to  hotels.  This  is 
run  in  connection  with  a  dairy  farm  located  near  the  city,  which  keeps  200  cows, 
and  in  addition  to  this  a  considerable  amount  of  milk  is  bought  from  dairy  farms. 
The  dairies  which  do  a  retail  business  drive  from  one  to  three  wagons  only. 
Some  of  the  milk  which  supplies  these  dairies  comes  from  four  farms  as  far 
away  as  35  miles ;  but  most  of  it  is  produced  on  farms  within  10  to  15  miles  of 
the  city.  Some  of  the  milk  from  the  nearer  farms  is  hauled  in  by  wagons 
which  make  the  trip  twice  a  day,  and  some  by  railway  trains,  but  most  of  it  is 
carried  by  an  electric  road  which  runs  about  15  miles  from  the  city,  shipments 
being  made  twice  a  day  on  both  the  steam  railroad  and  the  electric  road. 

The  unusually  large  number  of  dairies  inside  of  the  city  limits  licensed  to  do 
a  retail  business  are,  as  a  rule,  quite  small,  running  from  2  to  10  cows  each.  In 
addition  to  these  small  herds  is  an  umlcterminable  number  of  cows  kept  for 
family  use.  No  estlmnie  as  to  the  actual  number  of  such  cows  could  be  made  by 
the  health  office  that  had  general  8ui)ervislon  of  the  dairy  work,  but  it  was  said 
to  be  large,  and  very  likely  ran  up  well  into  the  hundreds. 

Atlnnta  has  a  pretty  extensive  milk  inspection  that  reaches  to  all  farms  pro- 
ducing milk  for  the  city.  One  inspector  looks  after  the  quality  of  the  milk  sold 
and  one  visits  the  stables  and  looks  after  the  general  sanitary  conditions  affeet- 
ing  the  herds.  The  city  requires  that  the  milk  shall  contain  3  per  cent  of  fat, 
and  all  the  dairymen  doing  a  retail  business  are  emphatic  in  testifying  that  this 
regulation  is  rigidly  enforced.  The  inspector  having  charge  of  the  city  work 
seems  to  be  particularly  active,  and  samples  are  taken  from  the  milk  of  all 
dairies  very  often.  The  health  office  seemed  to  be  very  strict  with  the  milk 
from  herds  inside  of  the  city  limits,  and  it  is  reported  that  the  number  of  such 
herds  is  constantly  decreasing  owing  to  the  activity  of  the  inspectors.  The  city 
regulations  require  that  a  certain  degree  of  cleanliness  shall  be  observed  in  the 
bams  and  that  all  cows  furnishing  milk  for  the  city  trade  re<»eive  good  water. 
The  country  insiiector  reports  that  practically  all  milk  sent  to  the  city  is  run 
over  a  cooler  as  it  is  milked.  The  greater  part  of  the  milk  sold  in  the  city  is 
bottled.  No  preservatives  are  used,  and  the  milk  from  the  country  dairies  is 
about  twelve  hours  old  when  it  reaches  the  consumers. 

A  few  years  ago  a  large  dairy  company  was  orgahized  in  Atlanta  to  handle  the 
retail  business  of  the  city.  This  company  for  a  time  handled  2,500  gallons  of 
milk  daily  and  drove  about  twenty  wagons.  After  being  in  business  for  a  short 
time  it  failed,  but  was  taken  up  by  new  men  and  did  business  for  a  few  months, 
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finally  falling  again,  and  being  entirely  abandoned  in  1903.  The  millc  dealers 
of  tbe  city  thinly  that  the  failure  was  due  to  the  inexperience  of  the  men  having 
the  businesH  in  charge,  as  the  company  controlled  the  business  of  the  city  for  a 
short  time. 

In  1903  the  press  of  Atlanta  undertook  a  crusade  against  poor  milk,  and  public 
sentiment  was  worked  up  to  an  unusual  degree.  This  sentiment  seemed  to 
have  taken  a  turn  toward  having  all  of  the  milk  sold  in  the  city  pasteurized. 
It  is  very  unfortunate  for  the  welfare  of  the  city  that  this  could  not  have  been 
turned  into  other  channels,  such,  for  instance,  as  the  prohibition  of  city  dairies 
and  city-kept  family  cows,  which  are  a  serious  menace  to  the  health  of  the  city, 
and  to  a  demand  that  all  milk  sold  in  the  city  be  cooled  to  a  reasonable  tem- 
perature as  soon  as  it  was  milked. 

Savannali,  Ga. 

Population,  54,244.  It  is  iniix)ssible  to  get  any  estimate  as  to  the  amount  of 
milk  sold  daily  or  the  number  of  family  cows  kept  in  the  city. 

The  following  are  the  prices  for  dairy  products:  Milk,  retail  to  consumer, 
7  to  8i  cents  per  quart ;  niilk  in  gallon  lots  to  hotels,  restaurants,  and  ice  cream 
makers,  25  cents  a  gallon. 

Accurate  information  concerning  many  features  of  the  miik  supply  of  Savan- 
nah is  most  difficult  to  obtain.  No  one  man  seems  to  know  in  a  general  way 
what  is  being  done  in  the  dairy  business  outside  of  his  own  particular  trade. 
There  is  no  milk  or  dairy  inspection,  and  the  health  office  has  not  investigated 
the  milk  situation.  Some  of  the  doctors  of  the  town  have  agitated  the  sanitary 
side  of  the  question,  but  the  movement  is  new  and  the  information  to  be  obtained 
is  rather  general. 

As  was  stated.  Savannah  has  no  milk  inspection,  and  there  appears  to  be 
plenty  of  evidence  that  advantage  was  taken  of  this  fact  to  skim,  water,  and 
use  preservatives  in  the  milk.  A  large  part  of  the  milk  for  the  retail  trade  is 
bottled.  Most  of  the  dairymen  own  and  claim  to  use  milk  coolers,  but  very 
little  investigation  was  required  to  show  that  the  use  of  coolers  is  not  well  under- 
stood. In  fact,  aside  from  the  questionable  benefit  to  be  derived  from  aeration, 
it  is  likely,  considering  the  poor  care  that  is  taken  of  the  cooler  and  the  dirty 
surroundings,  that  the  milk  would  be  much  better  if  bottled  warm.  Two 
deliveries  per  day  are  made,  and  the  milking  is  done  at  midnight  and  noon, 
allowing  the  fresh  milk  to  be  delivered. 

The  herds  that  supply  Savannah  with  milk  are  mostly  kept  near  the  out- 
skirts of  the  city  and  within  the  city  limits.  A  few  of  the  small  herds  are 
within  thickly  populated  residence  districts,  and  the  family  cows  are  found  in 
numbers  in  all  portions  of  the  city.  No  past^ire  is  available  for  any  of  the  city 
dairies,  and,  as  there  is  no  milk  inspection,  the  barns  and  yards  are  kept  in 
poor,  even  miserable,  condition  in  many  cases.  Even  the  dairies  which  were 
not  in  the  city  limits  have  so  little  land  that  no  attempt  Is  made  to  pasture 
the  cows,  cotton-seed  hulls  and  meal  being  almost  the  entire  dependence  for 
feeds.  The  land  is  sandy  and  feed  Is  not  easily  grown,  and,  moreover,  the 
herds  are  all  so  near  the  city  that  the  land  which  they  occupy  is  too  valuable 
to  be  used  extensively  for  raising  feed  and  pasturing  cows. 

There  is  very  little  cream  trade  in  Savannah,  and  the  cream  used  for 
making  ice  cream  is  shipped  on  ice  from  Si)encerville.  The  city  has  plenty  of 
milk,  such  as  it  is,  and  a  large  sun^lus  is  reported  for  the  spring,  when  most  of 
the  cows  are  fresh,  and  in  summer,  when  a  large  part  of  the  milk-consuming 
population  is  gone  because  of  the  hot  weather. 

Savannah  needs  a  milk-inspection  system  very  badly.    The  size  of  the  city, 
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the  climate,  and  the  conditions  of  the  situation  of  the  city  make  this  imperative 
almost  for  the  welfare  of  the  city.  So  little  deiiendence  can  be  put  on  the  milk 
that  very  few  of  the  infants  are  fed  on  this  ordinarily  best  substitute  for  natural 
food,  condensed  milk  being  preferre<l  by  physicians.  When  the  city  has  a  milk 
inspection  it  will  be  time  to  discuss  other  improvements  which  ought  to  be  made. 
These  possible  lmi>rovements  embract^  the  entire  detail  of  handling  milk  for  a 
sanitary  supply,  for  at  the  present  time  there  is  nothing  to  commend  in  the  milk 
situation  as  it  is  found  In  Savannah. 

Augusta,  Oa. 

Population,  39,441.  Milk  sold  daily,  not  including  that  produced  by  family 
cows,  6(K)  gallons.     Family  cows  kept  in  the  city,  about  5()0. 

The  following  are  the  prices  for  dairy  products:  Milk,  retail  to  consumers, 
G  to  10  cents  per  quart;  cream  <*ontaining  2i)  per  cent  of  fat  retails  at  40  centi* 
|)er  quart,  and  sells  in  gallon  lots  at  $1.20  i)er  gallon;  milk  in  gallon  lots  to 
hotels  and  restaurants,  20  to  iH)  cents  iwr  gallon ;  ice  cream,  $1.50  i)er  gallon ; 
buttermilk,  12  to  15  cents  i)er  gallon. 

At  the  time  the  writer  visited  the  city  Augusta  had  Just  passed  an  ordinance 
for  milk  and  dairy  insj)ection,  requiring  that  the  milk  contain  3  i)er  cent  of 
butter  fat  and  that  certain  (»nditlons  in  reference  to  the  cleanliness  of  the 
stables  be  observeil. .  This  had  not  l)Ocome  oi»erative  as  yet,  and  it  was  imiK)s- 
sible  to  tell  what  effect  It  would  have  on  the  milk  supply.  Considering  the 
fact  that  tlie  city  had  never  liad  any  form  of  dairy  insi)ection,  it  was  getting 
exceedingly  good  milk.'  Practically  all  of  tlie  dairies  furnishing  milk  for  the 
trade  were  visltt»d,  and,  considering  that  few  of  the  cows  were  furnisiied 
pastures,  they  were  admirably  kept,  the  stables  in  which  the  milking  was  done 
l>eing  clean  and  the  cows  in  excellent  condition.  This  unusual  condition  can 
be  accounted  for  by  the  fact  that  there  Is  u  very  healthy  and  keen  rivalry 
among  tiie  dairymen,  each  striving  to  furnish  the  cleanest  and  richest  milk,  a 
strong  element  In  the  situation  being  the  presence  of  a  very  fine  Jersey  herd 
owned  and  managed  by  a  man  having  a  good  knowleilge  of  sanitary  milk. 

Tlie  greater  part  of  tlie  milk  sold  In  the  city  is  bottled  So  far  as  can  be 
determined,  the  delivery  of  this  bottled  milk  when  warm  Is  the  only  serious 
fault  of  the  milk  supply  of  the  city.  Two  deliveries  i)er  day  are  made,  the 
milking  being  done  at  early  hours  in  the  morning  and  afternoon.  The  herds, 
with  one  or  two  exceptions,  are  kept  on  the  outskirts  of  the  city,  but  they  are 
in  no  Im^tance  cramped  for  yard  room  for  exercise,  and  they  are  so  far  away 
from  the  residences  as  not  to  l)e  a  mtMiace  to  the  health  of  the  city.  Practically 
all  of  the  rough  feed  Is  produced  on  the  dairy  farms,  and  green  feed  Is  fed 
largely  In  summer. 

There  is  a  good  demand  in  Augusta  for  milk,  and  the  dairymen  all  agree 
tliat  much  more  milk  could  be  sold  than  Is  now  pix>duce<l.  This  is  particularly 
true  in  the  winter,  when  several  large  winter-resort  hotels  are  open  for  about 
four  months,  and  this  Is  a  period  of  the  year  when  the  least  milk  is  available. 
A  considerable  condensed  milk  trade  is  rei)orted. 

Macon,  Oa. 

Population,  23,272.  Amount  of  milk  sold  dally,  not  including  that  produced 
by  family  cows,  800  gallons.  Number  of  family  cows  kept  Is  large,  but  no 
estimate  secured. 

The  following  are  the  prices  for  dairy  products:  Milk,  retail  to  consumers, 
6  to  8  cents  per  quart;  milk  In  gallon  lots  to  hotels  and  restaurants,  20  to  25 
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cents  per  gallon ;  (Team  containing  25  per  cent  of  fat,  40  cents  per  quart  retail ; 
buttermillc,  10  to  15  cents  i)er  gallon;  ice  cream,  $1.25  to  $2  |)er  gallon. 

The  city  limits  of  Macon  are  very  restricted  and  have  not  been  extended  for 
many  years.  It  is  claimed  that  a  population  of  about  50,000  live  within  a 
radius  of  3  miles  of  the  center  of  the  city,  and  It  is  very  lilcely  that  this  is 
near  the  real  i)opulation  of  the  city. 

Macon  has  no  millc  inspection,  but  milk  is  furnished  from  one  large  herd  of 
Jerseys  that  comes  near  In  quality  to  the  so-called  sanitary  millc  of  Noitliern 
cities.  Most  of  the  milk  sold  in  the  city  Is  first  cooled,  though  it  is  likely  that 
the  cooling  in  many  instances  is  not  well  done.  Part  of  the  milk  is  bottled. 
In  summer  the  milking  is  done  at  early  hours  and  the  milk  delivered  twice  a 
day,  even  though  it  has  been  cooled.    Macon  needs  milk  Insijection. 

Jacksonville,  Fla. 

Population.  28,429.     Milk  sold  in  the  city,  about  5(X)  gallons  daily. 

The  following  are  the  prices  for  dairy  products:  Milk,  retail  to  consumers, 
8  to  10  cents  per  quart ;  in  gallon  lots  to  hotels,  25  to  30  cents ;  ice  cream,  $1.50 
I)er  gallon. 

The  source  of  the  milk  supply  of  Jacksonville  Is  different  in  some  respects 
from  that  of  any  other  city  of  the  size  In  the  I'nited  States.  Jacksonville  is 
south  of  the  region  where  Jersey  blocxi  predomlnatc»s  in  dairy  cattle.  One  of 
the  dairymen  that  supi)ly  the  city  has  a  number  of  Jersey  cows,  but  nearly  all 
of  the  other  herds  are  of  the  small-bodied  tyi)e  of  cattle  common  to  the  Southern 
pine  lands.  This  type  of  cattle  is  a  very  light  milker,  and  It  Is  claimetl  In  Jack- 
sonville that  the  n)ilk  is  not  of  very  good  quality.  These  battle  are  allowed  to 
roam  through  the  woods  near  the  city,  and,  owing  to  the  climate,  they  secure 
green  pasture  throughout  the  entire  year  and  are  never  stabled.  There  are  great 
areas  of  unfenced  timbertHl  land  near  enough  to  the  city  to  afford  i)asture  for 
all  of  the  cows  kept  for  the  city  milk  trade. 

Jacksonville  has  an  ordinance  requiring  milk  to  have  3.5  i>er  cent  of  fat,  but 
the  health  officer  says  that  it  Is  impossible  to  enforct?  this  provision  of  the  law 
because,  as  he  claims,  the  climate  makes  It  lmi>ossible  to  i)roduce  milk  with  this 
percentage  of  fat.  The  writer  has  seen  nothing  in  the  South  that  would  lead 
to  the  belief  that  the  climate  affects  the  fat  content  of  the  milk.  In  fact,  all 
evidence  gained  from  a  number  of  sources  goes  to  show  that  milk  richer  In  but- 
ter fat  is  produced  in  the  South,  as  a  rule,  than  in  the  North.  The  peculiar 
type  of  cow  found  around  Jacksonville  and  connnon  to  all  the  Southern  pine 
lands  may  or  may  not  produce  milk  of  average  ("omimsition.  No  evidence  on 
this  question  is  obtainable. 

Part  of  the  milk  sold  in  the  city  is  bottled  and  part  of  it  Is  cooled,  but  most  of 
the  milk  is  delivered  warm  twice  a  day  from  cans.  There  is  no  cream  trade, 
and  the  cream  use<l  for  ice  cream  was  said  to  1h»  slilpi)ed  from  Tennessee.  No 
family  (!ows  are  kept  in  the  city,  owing  to  the  cheapness  of  pasture  so  near  the 
city. 

Jacksonville  neinls  more  rigorous  inspection,  and  the  dairymen  should  l)e  com- 
pelled to  use  coolers.  The  city  has  a  climate  which  makes  a  good  milk  supply 
very  difficult  to  obtain,  but  milk  as  it  is  now  sold  could  be  greatly  Improved. 

WINTEU   HOTEL   MILK   SUrPLV. 

In  connection  with  the  discussion  of  Jacksonvillo's  milk  sufiply.  It  may  l>e  of 
internist  to  note  a  reiKjrt  from  Jacksonville  that  the  well-known  winter- resort 
hotels  located  at  intervals  from  St.  Augustine  for  a  cf)nsidorable  distance  alonj: 
the  Atlantic  coast  have  a  i)eculiar  method  of  securing  good  milk.     This  climate 
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would,  of  course,  be  very  hard  on  cows  in  the  summer,  and,  moreover,  there 
would  l)e  no  occasion  for  cows  being  kept  there  in  summer,  as  the  places  are 
practically  dei)opulated.  To  meet  these  conditions,  the  owner  of  the  hotels  owns 
herds  of  cows  that  are  shipped  into  the  southern  part  of  Georgia  and  Alabama 
for  the  summer,  and  a  short  time  before  the  resorts  open  are  shipped  back  to  the 
hotels. 

Pensacola,  Fla. 

Population,  17,747.    Milk  sold  daily  in  the  city,  400  gallons. 

The  following  are  the  prices  for  dairy  products:  Milk,  retail  to  consumers.  10 
cents  per  quart ;  in  gallon  lots  to  hotels,  85  cents  per  gallon ;  cream  with  25  per 
cent  fat,  40  to  50  cents  per  quart :  Ice  cream,  $2  and  up  per  gallon ;  buttermilk, 
25  cents  per  gallon.    A  very  heavy  trade  in  condensed  milk  is  reported, 

Pensacola  is  the  only  city  visited  where  the  people  are  emphatic  in  stat- 
ing that  not  enough  milk  is  to  be  had  to  supply  their  needs.  As  noted  above, 
prices  for  dairy  i)roducts  were  very  high,  but  iKX)r  stock,  unfavorable  climate, 
inability  to  grow  paying  quantities  of  feed,  etc.,  all  combine  to  keep  the  supply 
much  below  the  demand.  It  was  reported  that  a  Government  hospital  located 
near  Pensacola  was  desirous  of  getting  200  quarts  of  milk  i)er  day,  but  found 
it  imix)ssible  to  secure  the  quantity  re<iuireil.  There  was  very  little  cream  trswle 
in  the  city,  and  cream  for  ice  cream  was  ship[)ed  from  Tennessee  and  North 
Carolina  at  very  high  i)rices. 

Pensacola  has  no  milk  Inspection,  and  the  milk  sold  is  very  poor  both  in  com- 
position and  from  a  sanitary  standpoint  It  Is  quite  evident  that  much  of  the 
milk  sold  is  watered  or  skimmed.  Most  of  the  milk  is  delivered  warm  and  much 
of  It  Is  not  even  strained.  The  demand,  coupled  with  the  fact  that  there  is  no 
Inspection,  makes  it  possible  to  di8ix)se  of  a  very  \yooT  article  of  milk. 

Not  many  family  cows  are  kept  in  the  city,  though  a  few  of  the  herds  supply- 
ing milk  to  the  city  were  kept  inside  the  cori)oration  limits.  An  effort  is  l>eing 
made  to  get  these  herds  removed.  Very  few  of  the  herds  had  any  space  for 
exercise.  Practically  all  of  the  cattle  are  fed  on  imported  feeds,  owiu^  par- 
tially to  the  i)oor  .soil. 

The  only  re(!ommendatlon  that  can  be  offered  for  the  improvement  of  the  sup- 
ply Is  that  an  inspection  ordinance  be  passed,  and  that  It  be  directed  toward 
securing  sanitary  milk  as  well  as  that  having  a  certain  standard  of  butter  fat. 

Montsromery,  Ala. 

Population,  30,340.  Milk  sold  in  the  city  daily,  not  including  product  of 
family  cows,  000  gallons;  cream,  30  gallons.  Family  cows  kept  in  the  city, 
between  300  and  400. 

The  following  are  the  prices  for  dairy  products  In  the  city:  Milk,  retail  to 
consumers,  61  cents  per  quart;  In  gallon  lots  to  hotels  and  restaurants,  15  to  20 
cents  per  gallon;  cream  containing  25  per  cent  of  fat  retails  at  40  cents  |>er 
quart;  Ice  cream  sells  at  ^1.2^  to  $1.50  per  gallon;  buttermilk,  10  to  15  cents 
per  gallon. 

Montgomery  has  a  very  thorough  milk  inspection  and  stringent  laws  govern- 
ing the  sale  of  dairy  products.  The  milk  Is  required  to  show  3.5  per  cent  of 
fat;  and,  as  samples  of  milk  are  taken  from  every  dairy  about  every  week,  the 
dairymen  .are  forced  to  live  up  to  the  requirements  of  the  law  very  strictly.  The 
writer  saw  a  lot  of  the  samples  from  different  dairies  tested,  and  It  was  a  matter 
of  some  surprise  to  note  the  relatively  high  ])ercentage  of  fat. 

The  dairy  inspection  Includes  the  herds,  stablts,  and  yards.  All  cows  milked 
for  the  city  supply  are  required  to  bo  tuberculin  tested,  and  must  be  furnic^hed 
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well  water  or  water  from  a  good  running  stream.  Stables  are  required  to  be 
whitewashed  and  cobwebs  swept  down ;  and  a  number  of  stables  that  could  not 
be  kept  in  good  condition  were  condemned.  Practically  all  of  the  herds  supply- 
ing milk  for  the  retail  trade  are  kept  outside  of  the  city  limits  with  plenty  of 
loom.  Some  have  pasture  and  many  receive  green  feeds  In  the  summer.  The 
number  of  cows  kei)t  in  the  city  is  said  to  be  decreasing. 

Most  of  the  milk  sold  in  the  city  is  bottled,  and  part  of  it  is  cooled  at  the  time 
of  milking,  the  rest  being  delivered  warm.  Two  deliveries  per  day  are  made, 
and  th**  milk  is  but  a  few  houi^s  old  when  It  reaches  the  consumer.  The  city 
seems  to  be  getting  all  of  the  milk  required  for  the  demand ;  some  cream  was 
shipped. to  Pensacola. 

Montgomery  has  a  very  good  milk  supply — as  good  or  better  than  will  be 
found  in  the  greater  number  of  cities  of  the  same  size  in  the  North.  This  is 
largely  due  to  the  activity  of  the  inspector  and  to  the  support  the  law  officers 
give  him.  The  only  faults  that  can  be  found  are  with  the  keeping  of  family 
cows  in  the  city  and  the  delivery  of  warm  milk. 

Birmingrliam,  Ala. 

Population,  38,415.  Milk  sold  In  the  city  daily,  not  including  product  of  fam- 
ily cows,  SCK)  gallons;  cream  sold,  50  gallons.  Family  cows  kept  In  the  city, 
estimated  at  500. 

The  following  are  the  prices  paid  for  milk  products  in  Birmingham:  Milk, 
retail,  to  consumers,  6  to  10  cents  per  quart;  to  hotels,  20  to  25  cents  per  gallon ; 
paid  to  producers  for  milk  by  dealers,  20  cents  per  gallon :  cream  containing  25 
lier  cent  of  fat  sells  to  consumers  at  40  cents  per  quart ;  ice  cream  made  from 
cream  containing  20  per  cent  of  fat  sells  at  $1.50  per  gallon;  buttermilk  sells  at 
10  cents  i)er  gallon.    A  verj'  large  condensed  milk  trade  is  reported. 

Birmingham  has  a  well-enforced  milk  and  dairy  inspection.  Milk  is  required 
to  contain  .3  \)er  cent  of  fat,  and  the  stables  and  yards  where  cows  are  kept  are 
regularly  insi)ected  and  required  to  be  kept  in  good  condition.  All  cows  fur- 
nishing milk  to  the  city  are  tuberculin-tested.  The  health  officer  reports  that 
out  of  a  total  of  nearly  1,700  cows  so  tested  but  7  res|)onded  and  were  con- 
demne<l.  This  apix»ars  to  U'  a  verj'  low  average.  As  was  noted,  500  cows  are 
iei)uted  to  be  In  the  city  llmltH,  and  of  this  number  (50  cows  are  kept  In  three 
dairies,  which  are  the  only  dairies  conducted  inside  of  the  city.  It  was  said 
that  a  very  few  years  ago  fully  2,000  cows  were  kept  In  the  city,  but  the  numl)er 
is  constantly  decreasing,  and  the  dairies  which  were  formerly  located  In  the 
city  have  moved  out  Into  the  country. 

Birmingham  Is  In  an  Ideal  country  for  dairying.  It  Is  much  better  adapted 
to  dairying  than  to  any  other  agricultural  pursuit.  The  land  Is  rough,  timbered, 
and  grasses  grow  well.  Good  water  Is  abundant  The  dairymen  seem  to  be 
a  little  more  advanced  than  In  most  cities,  and  the  city  has  a  well-conducted 
modern  city  milk  dei)ot,  doing  a  good  business.  This  depot  is  built  according  to 
modern  ideas  and  has  every  appliance,  including  a  pasteurizing  outtit,  for  hand- 
ling its  milk  supply.  This  dairy  lias  branches  In  suburbs  of  the  city  and,  so  far 
as  cx)uld  be  determim»d,  It  is  well  patronized.  It  buys  most  of  its  milk  from 
farmers  who  live  as  far  away  as  25  miles.  A  very  strict  cx>ntract  was  made 
with  the  producers,  in  which  tiiey  agree  to  observe  certain  conditions  In  regard 
to  caring  for  the  herd  and  stables,  and  in  handling  the  milk.  Some  cream  is 
shipi)ed  from  Tennessee.  All  of  the  milk  sold  in  Birmingham  is  said  to  be 
cooled  as  It  Is  milked,  and  no  warm  milk  is  delivered,  as  is  done  in  practically 
every  other  city  visited.  Most  of  the  milk  sold  in  the  city  is  bottled,  but  a  part 
is  sold  from  cans. 
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liobile,  AU. 

Population,  38,469.  Amount  of  milk  sold  in  tlie  city  daily,  not  including 
product  of  family  cows,  400  gallons.  No  estimate  of  number  of  family  cows 
could  be  secured,  but  a  large  number  of  families  have  cows  for  individual  needs. 

The  following  are  the  prices  for  dairy  products  in  .Mobile:  Milk,  retail,  to  con- 
sumers, 8  and  10  cents  ijer  quart ;  to  hotels  and  restaurants,  25  to  35  cents  per 
gallon ;  paid  to  producers  by  citj'  dealers,  20  to  22J  cents  a  gallon ;  cream  sells 
at  40  to  50  cents  per  quart;  ice  cream  sells  at  $1.50  to  $2  per  gallon;  butter- 
milk retails  at  25  cents  a  gallon,  and  in  large  lots  sells  for  20  cents  a  gallon. 
,  Mobile  has  no  milk  and  dairy  inspection  and  it  is  claimed  that  much  of  the 
milk  sold  in  the  city  is  of  poor  quality,  being  either  skimmed  or  watered.  One 
milk  depot  is  doing  business  in  the  city,  the  greater  part  of  the  milk  coming  from 
one  farm  near  the  city  and  some  coming  by  rail  as  far  as  15  miles.  Some  cream 
is  shipped  in  from  Tennessee.  The  dairy  farm  furnishing  the  greater  part  of 
the  milk  for  this  depot  was  conducted  along  modern  lines  in  every  way.  It  is 
kept  very  clean,  and  the  cows  are  in  good  condition  and  have  plenty  of  yard 
room.  Other  herds  supplying  the  city  are  not  so  well  kept  A  number  of 
dairy  herds  are  located  inside  of  the  city  and  a  few  are  in  the  most  thickly  pop- 
ulated portion. 

Most  of  the  milk  for  the  retail  trade  is  bottled  and  the  majority  of  the  dairy- 
men run  the  milk  over  coolers  as  it  is  milked.  Two  deliveries  per  day  are 
made  and  fresh  milk  is  delivered,  requiring  very  early  milking  morning  and 
afternoon. 

Mobile,  like  the  other  seacoast  cities,  is  located  in  a  climate  and  on  a  soil  that 
npiwars  to  make  dairying  a  difficult  occupation.  The  cows  give  a  light  yield 
of  milk,  and  feed  in  paying  quantities  is  difficult  to  produce.  On  the  other 
hand,  it  will  l)e  noted  that  prices  are  inviting.  A  heavy  condensed  milk  trade 
is  reported ;  and  it  was  very  evident  that  not  enough  milk,  cream,  and  butter- 
milk is  obtainable  to  supply  the  demand. 

Vicksburg,  MiM. 

Population,  14,834.  Milk  sold  in  the  city  daily,  not  Including  the  product  of 
family  cows,  350  gallons.  No  estimate  of  number  of  family  cows  kept  can  be 
securetl. 

The  following  prices  are  paid  for  dairy  products  in  Vicksburg:  Milk,  retail, 
to  consumers,  8  to  10  cents  i^er  quart ;  in  gallon  lots  to  hotels,  6  to  8  cents  i)er 
quart;  cream,  90  cents  to  $1.20  per  gallon.  A  small  condensed-milk  trade  is 
reijorted. 

Vicksburg  is  not  one  of  the  cities  reporting  a  large  trade  in  ice  cream,  and 
very  little  buttermilk  is  sold.  The  small  trade  in  buttermilk  Is  in  striking  con- 
trast with  the  cities  visited  in  the  Carolinas  and  other  States  south  of  Virginia. 
No  explanation  can  be  offered,  as  the  climate  is  the  same  as  in  many  of  the 
cities  mentioned  heretofore. 

Vicksburg  undoubtedly  receives  milk  of  very  poor  quality.  Milk  is  watered 
and  no  secret  is  made  of  the  fact.  It  seems  to  be  expected  by  the  consumers, 
and  one  of  the  largest  producers  and  retailers  in  the  city,  in  ttie  presence  of  his 
principal  customer,  told  the  writer  that  he  added  a  certain  pro|)ortion  of  water 
to  all  of  his  milk,  and  that  every  other  dairyman  doing  business  in  the  city  did 
the  same  thing.  A  certain  standard  of  adulteration  is  supposed  to  be  observed. 
It  is  state<i  that  all  dairymen  are  supposed  to  add  1  gallon  of  water  to  every  4 
gallons  of  milk.  No  skimming  is  supposed  to  be  done,  but  where  a  little  water 
is  added  with  the  consent  of  the  consumer,  there  is  a  strong  probability  that 
much  more  water  would  be  added  ou  occasion.    In  fact,  nothing  was  seen  or 
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beard  that  would  lead  one  to  believe  that  the  water  added  to  the  milk  stopped  at 
1  gallon  to  4.  It  appeared  very  probable  also  that  skimming  is  practiced  as  well 
as  watering. 

But  watering  and  skimming  milk  are  not  the  only  faults  of  the  milk  supply. 
All  herds  supplying  the  city,  with  one  or  two  exceptions,  are  kept  inside  of  the 
city  limits,  with  inadequate  and  filthy  yard  room  and  exceedingly  poor  stables. 
The  condition  of  these  herds  and  stables  in  wet  times  can  only  be  imagined, 
but  it  must  be  very  bad.    None  of  the  milk  sold  in  the  city  is  cooled. 

What  Vicksburg  needs,  as  a  start  toward  securing  better  milk,  is  a  few  public- 
spirited  citizens  with  sufficient  knowledge  of  the  milk  business  to  start  a  cam- 
paign of  education  along  this  line  that  will  open  a  way  for  improvement  An 
inspiration  for  improvement  is  within  easy  reach,  as  one  of  the  finest  Jersey 
herds  in  the  South  is  kept  near  Vicksburg,  and  the  product,  which  is  as  well 
cared  for  as  that  from  any  practical  dairy,  is  sold  in  Vicksburg. 

Meridian,  KiM. 

Population,  14,050.  Milk  sold  In  city  daily,  not  including  product  of  family 
cows,  250  gallons.  Number  of  family  cows  kept  in  the  city  indefinite,  but  runs 
into  the  hundreds. 

The  following  are  the  prices  for  dairy  products :  Milk  retails  to  consumers  at 
Ti  cents  per  quart ;  in  gallon  lots  to  hotels,  25  cents  per  gallon ;  cream  of  indefi- 
nite quality,  30  to  40  cents  per  quart ;  ice  cream,  $1.50  per  gallon.  A  large  con- 
densed milk  trade  Is  reiK)rted. 

Some  ice  cream  is  shipped  to  Meridian  from  the  northern  part  of  the  State. 
There  Is  a  very  small  cream  trade.  It  Is  declared  by  a  number  of  residents,  who 
Hhould  know,  that  there  is  n  plentiful  supply  of  milk  to  meet  all  demands,  and 
hotel  managers  state  that  they  have  no  trouble  in  getting  all  the  milk  they  want 

The  health  department  has  had  supervision  of  the  milk  supply  in  a  limited 
way  for  a  short  time.  All  dairies  supplying  milk  to  the  city  are  required  to 
secure  a  permit^  and  this  permit  makes  It  possible  for  the  health  department  to 
require  that  certain  sanitary  conditions  be  observed  in  the  handlhig  of  the  milk 
and  the  stabling  of  the  cows.  The  authorities'  claim  that  the  death  rate  of 
infants  has  decreased  materially  since  these  regulations  have  been  enforceil. 

Part  of  the  milk  sold  in  the  city  is  bottled,  and  a  small  portion  is  cooled  as  It 
is  milked ;  but  most  of  the  milk  Is  delivered  warm,  and  two  deliveries  per  day 
are  made,  the  cows  being  milked  very  early  in  the  morning  and  afternoon.  Two 
Braall  dairies  are  inside  the  city  limits  and  the  remainder  are  on  the  outskirts. 
It  is  said  that  in  no  case  Is  any  attempt  made  to  grow  a  portion  of  the  feed  con- 
sumed by  the  cows,  cotton-seed  products  being  about  all  the  feed  that  the  cows 
receive. 

Natchez,  Mi«s. 

Population,  12,200.  Milk  sold  dally,  not  including  the  product  of  family  cows, 
300  gallons.  A  large  number  of  family  cows  are  kept  In  the  citj%  but  no  approx- 
imate estimate  can  be  seimred. 

The  following  are  the  prices  for  dairy  products  in  the  city :  Milk  retails  to 
consumers  at  8  and  10  cents  per  quart,  mostly  8  cents;  to  hotels  and  restau- 
rants, 25  cents  per  gallon;  a  small  trade  In  cream  at  40  cents  per  quart;  Ice 
cream  made  from  straight  milk,  $1.25  per  gallon ;  containing  10  per  cent  of  fat, 
$2  per  gallon ;  fancy,  $3  per  gallon. 

Two  of  the  dairymen  supplying  milk  to  the  city  own  good  Jersey  herds,  and, 
as  regards  composition,  the  milk  from  these  two  herds  is  undoubtedly  of  excel- 
lent quality.    There  is  no  milk  or  dairy  Inspec'tion,  however,  and  a  large  part  of 
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the  milk  sold  In  the  city  is  said  to  be  either  skimmed  or  watered.  From  a  sani- 
tary standpoint,  the  milk  sold  in  the  city  might  be  improved  very  much.  Very 
little  regard  is  paid  to  cleanliness  In  handling  the  milk,  the  dairymen  seeming 
to  be  unacquainted  with  the  first  principles  of  handling  milk.  Practically  all  of 
the  milk  sold  is  delivered  warm  and  supixisedly  fresh.  The  tvt'o  Jersey  herds 
are  kept  in  good  condition,  being  well  fed  and  comparatively  well  cared  for. 
stables,  as  a  rule,  are  miserably  looked  after.  No  green  feed  is  fed  to  the  cows 
and  very  little  pasture  is  available.  As  in  other  cities  visited  by  the  writer, 
the  cows  are  fed  largely  on  cotton-seed  products.  A  number  of  herds  are  kept 
in  the  city  limits. 

Natchez  is  badly  In  need  of  milk  and  dairy  inspection,  and  such  Inspection 
shoiiid  put  particular  emphasis  on  the  handling  of  the  milk  and  the  sanitary 
coiiilitlou  of  stables. 

New  Orleans,  La. 

Population,  287,104.  Milk  consumed  in  the  city  daily,  12,970  gallons ;  cream, 
110  gallons. 

The  following  are  the  prices  for  milk  products :  Milk,  retail,  to  consumers,  71 
to  10  cents  per  quart ;  in  gallon  lots  to  hotels,  20  to  25  cents  per  gallon ;  paid  by 
city  dairies  to  rural  producers,  10  to  1(5  cents  i)er  gallon,  the  dealer  paying  the 
freight :  cream,  .TO  to  40  cents  i>er  quart ;  ice.  cream,  $1.50  to  $2  per  gallon. 

There  are  a  number  of  features  of  the  milk  supply  of  New  Orleans  that  make 
It  one  of  the  most  interesting  cities  in  this  regard.  The  numl)er  of  dairies 
within  the  city  limits  and  the  extent  of  the  milk  business  they  do  are  sufficient 
to  stamp  the  city  as  unique.  The  effect  that  the  milk  and  dairy  inspection  laws 
have  had  on  the  quality  of  the  milk  is  worthy  of  notice,  and  there  are  a  number 
of  minor  features  aside  from  these  that  would  attract  attention. 

New  Orleans  until  within  the  last  few  years  had  the  reimtation  of  consum- 
ing the  i)oorest  milk  of  any  city  in  the  country,  and,  in  fact,  this  reputation 
still  clings  to  the  city  in  the  minds  of  many  iieople  unacquainted  with  the  rapid 
change  that  has  taken  phu»e  there  in  the  last  few  years.  Whether  the  milk 
sur>ply  of  the  city  was  bad  enough  to  warrant  the  repute  in  which  it  was  held, 
or  whether  the  bad  '^ndltions  were  magnified,  is  a  matter  for  conjecture. 

New  Orleans  gets  the  greater  part  of  its  milk  from  herds  inside  of  the  city 
limits.  The  last  reiwrt  of  the  board  of  health  placed  the  number  .of  such  herds 
at  403,  and  the  numljer  of  cows  in  these  herds  at  6,728.  This  did  not  include  18 
herds  Just  outside  of  the  parish  of  New  Orleans,  but  inside  of  a  thickly  popu- 
lated |K>rtion.  The  greater  number  of  these  herds  are  in  one  section  of  the 
city,  and  it  Is  likely  that  fully  4,000  cows  are  kept  within  a  radius  of  a  quarter 
of  a  mile.  This  close  proximity  to  each  other,  of  course,  makes  it  impossible 
for  the  cows  to  have  any  pasture  or  even  a  large  yard  for  exercise.  As  is  well 
known.  New  Orleaius  is  built  on  exceedingly  level  land  which  lies  below  the 
high-water  mark  of  the  Mississippi  River.  This  makes  it  imix)ssible  to  drain 
the  land  well  during  wet  i)eriods,  and,  as  the  soil  is  of  a  nature  that  works  up 
into  mud  very  easily,  the  condition  of  the  yards  used  for  the  dairy  herds  must 
be  bad  beyond  description  in  certain  times  of  the  year. 

In  comparison  with  this  great  number  of  local  dairies,  only  46  dairies  out- 
side of  the  city  send  milk  by  rail  to  New  Orleans.  Most  of  these  dairies  were 
formerly  located  in  the  city,  but  owing  to  difficult  conditions  moved  out  to  a 
place  called  Hammond,  about  40  miles  from  the  city.  Though  they  got  away 
from  the  city,  they  did  not  get  away  from  tlie  old  way  of  keeping  cows;  and. 
instead  of  taking  the  opportunity  to  raise  a  large  part  of  the  feed  and  reduce 
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expenses,  they  conduct  the  business  the  same  way  that  the  great  majority 'of 
dairymen  supplying  milk  to  Southern  cities  would.  They  bought  small  lots*  of 
land,  which  were  entirely  insufficient  to  use  for  pastures,  and  so  fed  their  csftle 
on  purchased  feeds.  All  this  in  a  country  where  land  was  cheap,  easily  coHi- 
vated,  and  where  a  little  manure  added  to  the  soil  would  grow  green  fSiHige 
crops  in  quantities  that  would  astonish  Northern  farmers.  Instead  of  being 
a  benefit  to  the  milk  supply,  as  it  should  have  been,  this  movement  Into  the 
country  simply  took  the  dairies  that  moved  to  Hammond  out  of  the  strict  sui)er- 
visiOn  of  the  board  of  health.  It  led  to  a  few  things,  however,  that  were  an  Im- 
provement over  former  methods  of  handling  the  milk.  The  facts  that  the  milk 
had  to  be  shipped  quite  a  distance  and  was  several  hours  old  before  reaching 
the  consumer,  and  that  the  inspectors  make  no  allowance  for  an  unfavorable 
climate  and  absolutely  prohibit  preservatives,  have  led  to  very  careful  treat- 
ment of  the  milk  on  the  part  of  the  producers.  It  necessarily  has  to  be  cooled 
to  a  low  temperature  where  it  is  milked,  and  all  utensils  must  be  kept  clean. 
These  are  two  conditions  which  are  not  observed  by  the  dairymen  keeping 
herds  in  the  city  and  suburbs. 

As  Is  mentioned  above,  the  dairies  and  the  milk  are  under  very  strict  super- 
vision by  the  board  of  health,  the  ordinances  regulating  the  milk  supply  are 
comprehensive,  and  the  dairymen  bear  witness  by  an  unusual  amount  of  com- 
plaining that  these  ordinances  were  rigidly  enforced.  The  ordinances  affecting 
the  milk  supply  cover  the  following  points:  Milk  must  contain  3.5  per  cent  of 
fat  and  no  preservatives ;  barns  must  be  w^ell  ventilated,  have  600  cubic  feet  of 
space  for  each  cow,  be  whitewashed,  and  have  water-tight  floors.  Barns,  yards, 
and  cows  must  be  kept  clean.  Cans  and  bottles  must  be  well  washed,  and  bot- 
tles must  not  be  refilled  from  cans  in  the  wagons.  All  cows  are  tuberculin- 
tested.  A  good  water  supply  must  be  insisted  ui>on ;  and  no  distillery  slops  are 
allowed  to  be  fed  to  cows.  So  far  as  could  be  ol)served  these  provisions  are 
enforced  by  the  Inspectors.  All  stables  are  whitewashed  and  kept  cleaner  than 
similar  stables  furnishing  milk  to  any  other  city  in  the  country.  There  is  one 
serious  condition  that  the  board  of  health  has  failed  to  remedy  and  can  not  Im- 
r»rove,  and  that  is  the  filthy  yards  attached  to  the  stables.  As  was  stated,  this 
soil  has  a  great  tendency  to  work  up  into  deep  mud  in  wet  spells,  and  the  only 
possible  way  that  this  can  be  avoided  is  to  provide  sufficient  space  to  allow  the 
land  to  keep  a  good  sod.  This  means  that  the  cows  must  be  pastured,  and  for 
this  they  will  need  to  be  removed  outside  of  the  city  limits.  An  ordlnanc*e  has 
already  been  passed  which  provides  that  all  of  these  herds  must  be  outside  of 
the  city  by  1008.  This  is  commendable  in  so  far  as  the  presence  of  these  herds 
with  attending  filth  is  a  menace  to  the  health  of  the  cit>' ;  but  if  these  herds 
simply  remove  to  towns  within  shipping  distance  of  New  Orleans  and,  as  is  the 
case  of  the  dairymen  who  have  removed  to  Hammond,  conduct  their  dairies  on 
the  same  plan  as  is  now  being  done  in  that  city,  it  is  difficult  to  understand 
how  it  will  benefit  the  milk  sold  in  the  city.  With  the  exception  of  one  or  two 
fiEiults,  which  could  be  easily  remedied.  New  Orleans  is  getting  comparatively 
good  milk  at  the  present  time.  The  milk  and  dairy  inspectors  have  evidently 
worked  wonders  with  the  quality  of  the  milk.  It  is  not  difficult  to  imagine 
what  kind  of  milk  was  sold  when  no  restraint  was  placed  on  the  dairymen. 

Most  of  the  milk  sold  in  New  Orleans  is  delivered  warm,  fresh  from  the  cow, 
but  the  milk  and  cream  shipped  in  by  rail  is  cold  when  delivered.  Part  of  the 
milk  is  bottled,  but  most  of  it  is  sold  from  cans.  These  cans,  holding  from 
10  to  15  gallons  each,  are  carried  in  pairs  in  a  type  of  milk  cart  peculiar  to 
this  city.  It  is  a  very  high  cart,  carried  on  two  wheels,  and  the  cans  are 
placed  on  a  seat  or  shelf  in  front  of  the  driver's  seat    This  vehicle  was  evi- 
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dently  degigned  for  a  trade  that  required  that  the  housekeeper  should  come  to 
the  street  for  the  milk  instead  of  the  driver  going  to  the  door.  For  modem  de- 
livery of  milk  it  would  be  hard  to  Imagine  a  more  awkwardly  constructed  deliv- 
ery wagon  than  these  two-wheeled  carts. 

.There  is  a  particularly  good  dairy  located  in  a  parish  adjoining  New  Orleans. 
This  is  a  sanitary  dairy  in  the  strictest  sense  of  the  word.  The  cows  are 
properly  fed  and  cared  for,  the  stables  are  cleaned,  and  the  milk  is  handled 
with  all  the  care  possible.  It  is  very  doubtful  if  any  other  money-making 
dairy  In  the  country  furnishes  better  milk  than  does  this  one.  Though  a 
higher  price  is  charged  for  the  milk  produced  in  this  dairy  than  any  other 
dairy  in  the  city,  it  is  said  that  only  a  small  part  of  the  demand  can  be  sup- 
plied. At  the  time  of  the  visit  of  the  writer  there  was  a  movement  on  foot 
to  form  a  ntock  company  to  enlarge  the  herd  and  the  amount  of  milk  handled. 
If  all  the  milk  consumed  in  every  city  in  the  country  was  produced  under  such 
cleanly  and  healthy  conditions  and  handled  with  the  same  regard  for  sweetness 
and  purity,  there  would  be  no  problems  of  city  milk  supply  to  be  solved. 

About  the  only  suggestion  that  can  be  offered  for  the  improvement  of  the  milk 
sold  in  New  Orleans  is  that  the  producers  be  required  to  cool  the  milk  when  it 
is  milked.  Such  a  regulation  should  not  be  difficult  of  enforcement.  The  board 
of  health  has  undertaken  and  accomplished  much  more  difficult  tasks  than  this 
with  regard  to  the  dairies. 

Baton  Rous^,  Iia. 

Population,  11,269.  Amount  of  milk  sold  in  city  daily,  not  Including  product 
of  family  cows,  150  gallons.  A  large  number  of  family  cows  are  kept  in  the 
city,  but  no  estimate  as  to  the  number  can  be  secured. 

Milk  retails  at  25  to  35  cents  per  giillou  retail  and  25  cents  per  gallon  to 
hotels.  Cream  sells  for  40  cents  jier  quart.  There  is  not  much  ice  cream 
trade  and  no  buttermilk  trade.  The  little  cream  sold  is  shipp^  in  and  is 
handled  by  grocery  stores. 

No  bottled  milk  is  sold,  and  practically  all  of  the  milk  is  delivered  warm 
immediately  after  milking.  Two  of  the  dairy  herds  supplying  milk  for  the  retail 
trade  are  kept  inside  of  the  city.  The  others  are  in  the  country.  With  one 
or  two  exceptions,  the  herds  in  the  country  are  confined  in  small  yards,  and 
have  no  pasture  or  green  food  of  any  kind.  Cotton-seed  products  furnish 
practically  all  of  the  feed.  The  land  around  Baton  Kouge  is  well  drained  and 
this  prevents  the  yards  from  becoming  so  fllthy  as  they  might  othenivise 
become ;  but  there  is  no  attemi>t  on  the  part  of  the  owners  to  keep  the  yards  in 
good  condition.  Tlie  stables  are  very  iKX)r  affairs,  consisting  principally  of 
walls  and  a  roof ;  no  floors  are  provided. 

One  very  interesting  thing  noted  in  connection  with  the  dairy  industry  as  it 
appears  in  this  particular  section  is  the  fact  that  the  dairymen  allow  the  calf 
to  suck  the  cow  before  milking  in  order  to  get  the  milk  flow  started.  This 
requires  that  the  calf  of  every  cow  be  kept  so  long  as  the  cow  gives  milk.  As 
these  calves  are  kejrt  in  very  small,  fllthy  pens,  and  are  about  half  starved, 
they  are  not  an  attractive  feature.  Cows,  as  a  rule,  seem  to  be  well  fed  and 
in  good  flesh.  The  lalwr  conditions  are  very  bad  and  consequently  all  of  the 
work  is  done  by  the  owner  and  his  family.  There  seems  to  be  a  good  demand 
for  milk. 

The  city  has  no  regulations  governing  the  sale  of  milk  or  the  care  of  dairies. 
Baton  Rouge  needs  a  milk  and  dairy  ins|)ection  law,  and  until  this  is  provided 
and  enforced  there  is  nothing  that  could  be  suggested  that  would  Improve  condi- 
tions. 
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Xemphis,  Tenn. 

Population*  102,320.  Milk  sold  in  city  dail3%  8,500  gallons;  cream,  100 
gallons  daily. 

The  following  are  the  prices  for  dairy  products  in  Memphis:  Mills,  retail  to 
consumers,  25  to  40  c^nts  per  gallon ;  cream,  containing  30  per  cent  butter  fat, 
25  cents  per  quart;  milk  in  gallon  lots  to  hotels,  11  to  20  cents  per  gallon; 
ice  cream,  80  cents  to  $1  per  gallon ;  paid  to  prt-duc^ers  for  milk,  11  to  15  c<»nt8  i>er 
gallon,  plus  freight ;  for  (;ream,  30  cents  per  pound  for  contained  butter  fat,  plus 
freight ;  buttermilk  and  skimmilk  in  large  lots,  10  cents  i)er  gallon. 

Most  of  the  milk  consumed  in  Memphis  is  produced  on  the  outskirts  of  the 
city,  though  a  little  Is  shipped  in  by  rail  from  a  short  distance.  Nearly  all  of 
the  cream  used  is  shipped  from  Arkansas,  a  distance  of  20  to  50  miles.  A 
number — perhaps  the  majority — of  the  dairies  in  and  around  Memphis  are  what 
would  be  called  city  dairies,  having  only  a  small  lot  in  which  to  keep  the 
cows  and  no  facilities  whatever  for  raising  any  of  the  feed  consumed  by  the 
cows.  A  few^  only  of  the  dairies  located  outside  the  city  raise  practically 
all  of  the  green  feed  necessary  by  a  system  of  intensive  farming.  These 
dairies  have  learned  how  to  handle  milk  as  well  as  how  to  grow  feed,  and  some 
of  them  would  take  rank  almost  as  sanitary  dairies.  They  have  good  milk 
rooms  built  sejmrately  from  the  stables,  and  the  milk  is  drawn  under  very  cleanly 
conditions  and  is  cooled  and  bottled  as  soon  as  milked.  At  least  one  dairy  had 
a  pasteurizer,  and  subjected  all  the  milk  sold  to  this  process.  Milk  from  this 
dairy  sold  at  10  cents  per  quart,  and  It  can  be  said  to  the  credit  of  the  consumers 
that  it  was  impossible  to  meet  the  demand. 

A  very  strict  milk  and  dairy  insjiection  law  is  rigidly  enforced  in  Memphis. 
Milk  is  required  to  show  3.5  i)er  cent  of  fat,  and,  according  to  the  analyses  sub- 
mitted to  the  w^riter,  the  greater  part  of  the  milk  contains  above  4  i>er  cent  of 
butter  fat,  and  a  good  iwrtion  runs  better  than  5  per  cent.  In  fact,  it  ai>pear8 
that  unusually  rich  milk  is  produced  around  Memphis,  and  the  board  of  health 
insures  rich  milk  for  the  consumer.  The  office  in  charge  of  the  Insiiection  inau- 
gurated a  practice  of  going  directly  to  the  herds  and  securing  a  8am{>le  of 
the  fresh  milk  for  comparison  with  the  samples  taken  on  the  street  whenever 
there  was  suspicion  that  all  was  not  right  These  comparative  samples 
show  highly  interesting  results,  and  the  practice  seems  to  have  done  much 
toward  influencing  public  opinion  and  securing  convictions.  Inspectors  visit 
herds  and  stables  regularly.  Stables  are  required  to  be  w^hitewashed,  and 
yards  must  have  the  manure  scraiied  out  during  the  wet  season  so  as  not  to 
become  filthy.  The  inspection  has  brought  about  a  very  good  condition  of 
affairs  in  this  respect,  except  that  the  stables,  as  a  rule,  have  very  poor  floors. 
Cows  are  well  fed  and  appear  to  be  perfectly  healthy. 

A  part  of  the  milk  sold  in  the  city  is  bottled  and  a  part  is  cooled  before  It 
is  delivered;  but  too  much  warm  fresh  milk  is  sold.  Some  of  the  dairymen 
make  a  pretense  of  cooling  the  milk  by  setting  it  in  tubs  of  water,  but,  as  the 
water  is  not  very  cool  even  when  fresh,  this  is  very  ineffective.  In  fact,  it  is 
doubtful,  considering  ail  things,  If  it  aids  in  the  least  In  insuring  good  milk  to 
consumers. 

Few  improvements  can  be  su^ested  for  the  betterment  of  the  mi  lit.  As 
stated  above,  there  is  too  much  warm  milk  delivered  in  the  city.  This  could  be 
easily  remedied.  Setting  milk  in  a  tub  of  water,  unless  it  be  ice  water,  is  of 
doubtful  benefit  The  use  of  a  mechanical  cooler  should  be  enforced.  Dairy- 
men should  be  required  to  have  good  floors  in  stables.  This  is  fully  as  necessary 
as  having  stables  whitewashed. 
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Chattanooga,  Tenn. 

Population,  30,154.  Milk  sold  daily  in  city,  2,000  galloas.  A  large  number 
of  family  cows. 

The  following  are  the  prices  for  dairy  products:  Milk,  retail  to  c^onsumers, 
24  to  30  cents  per  gallon ;  cream,  containing  20  i)er  cent  butter  fat,  25  cents  per 
quart;  milk  to  hotels  in  gallon  lots,  10  to  20  cents  a  gallon;  ice  cream,  40 
cents  a  quart,  $1.25  a  gallon ;  paid  to  farmers  for  milk,  15  cents  \rer  gallon. 

Some  of  the  milk  consumed  In  Chattanooga  is  shipi)ed  as  far  as  GO  miles, 
but  the  greater  part  is  produced  in  the  city  or  within  a  few  miles  of  it  Several 
large  dairies  are  within  the  city  limits,  and  a  number  of  herds  are  kept  on 
farms  where  all  of  the  green  feed  consumed  is  raised.  There  is  no  milk  or 
dairj*  inspection,  and  stables  and  yards  located  in  the  city  Are  in  very  bad 
condition. 

Part  of  the  milk  sold  In  the  city  is  bottled.  A  pasteurizing  plant  installed 
six  years  ago  handles  a  large  part  of  the  milk  sold  in  the  city,  and  appears  to 
be  doing  as  good  a  business  as  the  character  of  the  milk  sent  by  producers 
will  permit 

Chattanooga  is  in  need  of  inspection.  In  the  absence  of  inspection  it  is 
impossible  to  suggest  any  improvements  in  the  city  milk  supply.  The  city  is 
situated  in  a  place  that  should  warrant  the  purest  milk,  as  it  does  good  water. 
It  is  a  pity  that  the  city  should  content  itself  with  poor  milk  when  it  would  be 
so  easy  to  get  good  milk. 

Knozville,  Tenn. 

Population,  32,037.  Milk  consumed  daily,  excluding  product  of  family  cows, 
1,0(K)  gallons.     No  estimate  of  the  nuniiwr  of  family  cows  obtained. 

The  following  are  the  i)rices  for  dairy  products:  Milk,  retail  to  consumers, 
G  to  8  cents  [ler  tpiart;  to  hotels  and  restaurants,  20  to  25  cents  i)er  galUm; 
iTeam,  30  cents  i)er  quart ;  Ice  cream,  $1  to  ^1.25  i>er  gallon. 

Some  milk  Is  shlpi^ed  a  distance  of  20  miles  by  rail  Into  KnoxvlUe,  but  the 
greater  part  of  the  milk  Is  produced  near  the  city.  Knoxville  Is  In  an  ideal 
country  for  dairying,  but  there  is  no  particular  evidence  that  the  city  milk 
supply  is  benefited  by  this  fact  A  coui)le  of  good  dairies  supply  a  small 
tK)rtion  of  the  milk  consumed.  One  of  these  is  the  State  ex))eriment  station 
dairy.  An  expert  is  in  charge  of  this  dairy,  and  all  modern  appliances  are  used 
in  caring  for  the  milk.  This  milk  goes  to  supply  the  l)etter  class  of  trade  in 
the  city.  There  Is  no  milk  or  dairy  lnsi)ectlon,  and  the  majority  of  dairies 
take  advantage  of  this  fact  to  supply  skimmed  and  watered  milk.  A  small 
portion  of  the  milk  sold  In  the  city  Is  bottled  and  some  Is  cooled,  but  the 
greater  part  of  the  trade  Is  warm  milk  sold  from  cans.  There  is  very  little 
•  cream  trade. 

Knoxville  is  badly  In  need  of  an  Inspection  ordinance  that  will  cover  both 
the  source  and  the  selling.  The  stables  are  very  ixwr  and  are  filthily  kept 
The  milk  receives  no  treatment  whatever. 
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Br.  U  S.  Kelly,  care   Blomer  &  Michael   Co., 

Quiiicy,  HI. 
Dr.  F.  D.  KetchtHn,  South  St.  Paul,  Minn. 
Dr.  A.  Long,  care  Sperry  <&  Barnes,  New  Haven, 

CODQ, 

Dr.C.  I/)veberpy,  room  402, Cuxtom-House  (new), 

Portland,  Orcg. 
Dr.  H.  D.  Mayne,  Malone.  N.  Y. 
Dr.  Louis  Metsker,  rcx)m  22,  N.  T.  Avmijo  Build- 
ing, Albuquerque,  N.  Mex. 
Dr.  J.  Miller,  oare  John  MorrelL<&  Co.,  Ottumwa. 

Iowa. 
Dr.  C.  L.  Morln,  St.  Albans,  Vt. 
Dr.  A.  B.  Morse,  care  The  Agar  Packing  Co.,  Den 

MoineB,  Iowa. 
Dr.  W.  J  ^Murphy,  care  Bpringtield  Provi.«<ion  (>>., 

BrlghtV<3od.  MaS8. 
Dr.  W.  N.  Neil,  care  John  Cudahy  Co.,  Wichita, 

Kans. 
Dr.  V.  A.  Norgaard,  Honolulil,  Hawaii. 
Dr.H.D.  Paxson,  care  Swift  «&  Co.,  Fort  Worth, 

Tex 
Dr.  F.M.  Perry,  Fort  Fairfield,  Me. 
Dr.  G.  W.  Pope,  Animal   Quarantine  Station, 

Athenia,  K.  J. 
Dr.  H.  D.  Potter.  Calaia,  Me. 
Dr.  J.  O.  F.  Price,  care  Brittain  &  Co.,  Maishall- 

town,  Iowa. 


Dr.  R.  A.  RamHay,  Fargo,  N.  Dak. 

Dr.  A.  G.  G.  Richardaon,  707  Empire  Building, 
K^noxvillc.  Tenn.  / 

Dr.  A.  E.  Rishel.  care  Cudahy  Packing  Co..  Ixw 
Angeles,  Cal. 

Dr.  W.  H.  Rose,  18  Broadway,  New  York,  N.  Y. 

Dr.  F.  L.  RuRHcll,  Orono,  Me. 

Dr.  J.  F,  Ryder,  141  Milk  st.,  Boston,  Maw. 

Dr.  W.  A.  Savage,  Aurora,  111. 

Dr.  E.  P.  Schaffter,  care  Cleveland  Provisdon  Co., 

Cleveland,  Ohio. 
*Dr.  C.  A.  Schauffer,  134  South  Second  St.,  Phila- 
delphia. Pa. 

Dr.  Thos.  W.  Scott,  care  The  Rath  Packing  Co.. 
Waterloo.  Iowa. 

Dr.  T.  A.  Shipley,  care  T.  M.  Sinclair  &  Co.  (Ltd.  \, 
Cedar  Rapids.  Iowa. 

Dr.  N.  C.  Soren-seu,  care  Kingan  &  Co.,  Indian- 
apolis, Ind. 

Mr.  Wm.  H.  Wade,  Animal  Quarantine  Station, 
Halethorp,  Md. 

Dr.  H.  N.  Waller,  109  We*st  42d  St.,  New  York,  N.  Y. 

Dr.  G.  W.  Ward,  Newport.  Vt. 

Dr.  B,  P.  Wende,  Live  Stock  Exchange  Building, 
EaHt  Buffalo,  N.  Y. 

Dr.  W.  H.  Wray,34  Strcathom  Hill,  Loudon,  S.W., 
England. 


DAIRY  irCfil'ECTORH. 


W.  D.  CoUyer.  210  South  Water  St..  Chicago,  111. 
JamcH  Hewcf!.  1820  North  Charles  st ,  Baltimore, 

Md. 
M.  W.  liang,  Department  of  Agriculture,  Waahing- 

tou,  D.  C. 
E.  A.  McDonald,  bS  aud  59  Downs  Block,  Seattle, 

Wash. 


I  Wm.  E.  Smith.  168  Chambers  st..  New  York,  N.  Y. 
;  B.  F.  Van  Valkenburgh,  168  Chambers  st,  New 
York.  N.  Y. 
Levi  Wells  (Bradford  County.  Spring  Hill.  Ph. 
G.  M.  Whitaker,  P.  O.  box  1832.  Boston.  Mass. 
W.  D.  McArthur,  114  California  st.,  San  Francisco, 
Cal. 
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